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ABSTRACT : PURPOSE: To provide a new gene fragment useful for the breeding of a desired plant 
from the viewpoint of the fat synthesis and the protein synthesis of the plant 

CONSTITUTION: The gene fragment coding a part of acetyl CoA carboxylase Is produced 
by the polymerase chain reaction using a genom DNA or cDNA of a plant as a template 
and using one kind of oligomers of formula I to formula IV and one kind of oligomers of 
formula V« to formula X as primers. Preferably, the genom DNA or cDNA of Arabidopsis 
thaliana is used as the template. 
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i 

MULX 1 1 / AD N A** Wtc DNA& 

US £T*# 'J > ?-*fc«Rj^ittt*n*DNAtf 

tffcfcHX* 

\it\t 1 9* fc;/?* t-icJB^*c £fc <t 0»6ft* 

* o 7 << 7 ? >j n* 7*** c 

o A **#**5-**7 5 /KEWfc:i- HI-MS 
=t. 20 

********* \zBmm&F. 

t***6) *MFERM P- 1 3 792*** 
JBMFERM P-l 3 79 3**tf*JMFERM P 
- 1 3 7 9 4*Kfc*ff&2tt*S'CM' X*X+Wf/ 
^^D->pATgACC-Uv pATgACC-l 

D&tfpATgACC- i cKS*ft*E**rr*c 

[»*917] WE7^^»«^>'D-f?^X^T 

AO, B2 <b) *c*-r*««*H**«ca:«#« a> 

8) ««27^^^»W^D-f tx^-r 
02 <c) K>nT*>SW*S**r*C£*fc« 

7? U ~***«**l*7-fc**C o A*JV# 
**>?-i?*73 /*fi*l*3- KT*Mr?. 
(fit** 10] (»|2««f*r7^5^T*0. 06 . 
(a) Xtt <b) C*T*aW*ia**f*^t«:»* 40 

9 B«cWtft*. 
[fll)jtl 1 1 ) ttft&attH** 2 2 7 5 /tt 

ea**rr*7**fcc o a*jv#*x5-u*3- h 

TfcDNAtfH'. 

im*x i 2) K«a©E^«^ ? i ic*ux, 

U**K#**4 0 8-7 I 6 9-caS*T*K*l£*rT* 
1|(2»**>DNA»r*/ 

1 3 ) 1 - 3 CRiOlfiiaiifr, M . 

**4 - 1 0 tZBMtt&T&imX* 1 1 tfctt 1 2 
EH(0DNA|fiRC!>v^rni&^)5i:<i:fc-«&«»lc 50 



#M¥7-14 38 8 7 

2 

fcArS^fcfc-fcoX. 7***CoA**#*^^- 
10 0 0 1} 

fca<D££rt*«*ltXV>*B*<Z>-:yC**7*** 
C o A**#**>5— K*?- HTSDNAflfrfclW 

a. 

[00021 

7WKoA*mv7-tf 

XV>*, 7'fe^*CoA(D7'fe*^fcC 
Oi *fc£S*X, ^o~;M:oA*aj***5fc*tt 
IT*** *JBWTtt> ACCascH 4&<*>at*Lfc 

*i/**1r07-yDx-f h****)!****- 
«9lrim^Jltt*«tt«*UTV^ (S. 1. Li I 
I. L Crooao Jr.. J. Wol. Cfce*, 267, 16841-16847 
(1992)) „ 

to o o 3 j mr*wn*s*zmm<DAcca B 

eXWU #«2 2tf-2 4tf<D***10<D#l)'t:/ 
^Kfc, 3^««ttK^>M*tlT^*£&^A6 

nxir»*"(3->.»^>^*fc». «5jsl m^b* 

3 A ( 1 9 8 8) , M. A. Egli el iU, Plant Plyaio 
I., 101, 499-606(1993)) . 

{00043 *M*<DACCasctt, 5^«22»-2 

<01c«tC-rt!r^v> (A. I. SHbM I A. Hellycr. Pltot 
Scl., 39. 177-182(1985)i D. J. CharJes H. Oer 
ry. Pbytochtnlslry, 25, 1067-10710986). 1L K W 
\ el tl.. PJaflt Pftytiol.. 101. 499-506(1993)) • 

(0 0 0 5) «oT. 9ieil«l8(C^<tf«^ACC 
■a s eoae^CHt*WStttjfeOa^^ftK ft 
ifi. n>i;>i:y'fXT, ACCasc«e?OJMi^ 
a^t>nxV^Ct^«ft^M^ (B. J. Nikolao I E. 

A. furtele. Id US-IA?AN Bl NATIONAL SOHHAft-BIOCBE 
JilCAL AND MOLECULAR BIOLOGICAL ASPECTS OF NEttUNE 
AM) S7QUCB LIPIDS OP PLANTS (1992)) . Vfrl&M 

e>, «o«ffft&tfic4i*Mit^*n*irii. 

10 0 0 6] «Jb\ Wm+m&*V*X* ACCaselZ 

Hr**<t^j, lumaatr^ 
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*. *tl 6 Lfctf#CJ:oT. ACCas 
e*3-Fr*£*»EW> f?yhJ. '-9h 

(f. Lopei-Caslllas el a)., Proc. Nail. Aced. Scl. 
USA, 85, 5784-5788(1988). T. Takai et a), I. Bio 
I. Chen. 263, 2651-2657 (WS), t. A>-Feel et al.. 
Froc. Natl. Acad. Scl. USA. 89, 4534-4538(1992), 

H. load* el a!., Proc. Kail. Acad. Set. USA, 88, 9 
730-9733(1991), S.J. LI t I. I. Cronaa Jr.. J. Bio 

I. Chen.. 267. 855-863(1992). S. Koraaatsu I T. Mi 
zona. Nucleic Acids Res.. 17. 3982(1989), S. J. LI 

1 J. 8, Cronaa Jr., J. Biol. Ore*, 267, 16841-15 
8470992)) , 
10007] 

L*S*+««H 7ir**C©AttffiW 

h 1 ) 7 *stM? >J -t □ -MmUUt tit*. 
10 0 0 8) 7*^;VCoAtt, mniUfc 

i*, TCA^<^^^ri*a^-»co»*s^T^^ 

n^lCITK^. TCAtK 9JMCA?&ftlNM*. 

*ji c o Art, ew^fiEtKa«^<o^«^«c^r 

(0 0 0 91 lfctf?T» ACCa s c<W£tttf«*fW 
(:8u<a£, ^j>»oij«smw<:fiTU Sea 
**JeW0X.6tL Ktt^^^^tl^^^^iKS 

to o i o) a^cimsnsaflwsafcsaftwa 

(T. Sug imoto et a ), , Agr 1. B 
lo I. Chem. 5 3. 885-887 (1 98 
9) ) . *CT, tt»OACCB s eS&*A»WCJi 

[0 0 1 1] tt»^«5tUTI»Jffl$n2)7^t, ^ 

*«. wan£M(ttaa?ft*. y-fx»«* 

W. aK*©»ORaa<B«*t>ft*&*aaB"Ca 

too 1 2j *ao**i*. *jwwa**c*a#, w 



(3) #M¥7-14 388 7 

jftwaofc:*!** a aaae #*L<fc 

[0 0 13) aWSaJ&rt>6fc**tfcfc<DT 
fcD. ±E«a£afc*X¥<Offc£fiJ«LTi*fcLJ: 

£«eH<&£&fcWfc>*aerF£* t * ^ £ 

s»b***. 

Jfl K0 0 14] 

[aa£«mr*fcft0>¥&)' ±e«b 
fta^-r*^fca«a«*fj9fca«, *^*t^d 

^a*n*a«)»aAc«<»*T**Ac c a sc® 

*y 7*: ArabidapsU tbaMaaa) ^ACCase 
a&f**ar^C^fc:*»t» *CMHMfcT**7 

a> to o i si *r&t>s*fiEtt* «4te«>y/ADNA* 

H^eaarifiia^. etow>e*w»i 

vtt u * p** h frtmit n* i at £7^f "7 

ACoA*;^^i>7-if<o-tf^3-h"r5«e^w 

30 n^7i2^CoA*^^->7-tf^75yaEW^ 

a-HT*ae*T**. 

[0 0 1 6) B*I$<0EW«32 2K* 

, T7£/aB^fc* i r*7«*CoA*;U#*^9- 
-tf^n-K-r^DNAWM-. &WR^*©EW*^2 1 
C*»T. **i/**M#*4 0 8^-7 16 9T*3ft 
*Efl**rr*DNAir**afcT*, 

(ooi7) $6t«wn twaewFHr, a^ 

tfc»DNA*rH-^ilXt*Cii:«fcoT7-fe^Co 

4© EaauMtfraft?*. 

[0 0 1 8) £(T, *««^I^MiCR91t«. 
tOO 1 9] <l>»*OACCa Be«H»*3-H 
TSDNAfrW- 

**»a«>DNAIiW*»**B^LT, *'J^9— K 
(polyaerase cbaia reaction) &d<&c>ttTt>&. C 
Q^*«DN A<Z>-*aDN A^O^^Hi. 

o±EDNAo?^»^ft"r*a«<opia<oEwiii85 
« r«2aacM-y^^i/*^F^-fT-t. was* 
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(4) 



WCT7-143887 

6 



5 



[0 0 2 4) *0->fc*nfcDNAWH!>**ffi«© 



»®ACC a 8 eX&?t*>*nmom®&&m?m 10 <*>ACC a s e£*^-**3»<&DNAIIr**<1**n 

&MkLittzz* 2in&owTfii«ttt<z>Bje)&n*«i perm p- 13792, fe 

««JL^CU 3«IR«HRII« r V j . rflj *,fctf RM P-l 37 9 3, PERM P-l 3794*1, 

(O^ffigKODNAK^Ittt^HIK^T- W. 75/ 10 0 2 6) <**K, ZttJidClTftSn&e'O'r? 

*S*J<*>*gUCttLfclt^H. ■£tt* ? n<0£#K&ACC ^X^©ACC a 8 e*fi^<D-«R*3-K**DNA 

a s e C**t*HK;l?*=>»eftAfc73 /K<D# Wrfr*SMiACC a s efcCT^ST'a-^fcja^ 

*T*£, fc/W^y^**-— >a>VC<J:0, *<*>tt«W>DNA 

(0 0 2 1) cn^^ftWIx^^TSyKKW^ M**y~««***c«:*9T- *©**<0AC 

****** u^^^Ffc-sau ctie#y;* casesn-FraasewsabcDNAWfrfcL 

9— traMS^oy^^itrfflv^ Acca s e <i*yyADNAiM-e*iir*c£OTttfcft*. m 

-5 4 :SWJMI7-10> , r T j <D«**&4«» [0 0 2 7J fftEftKWfc** ^D^JK^X* 

(rl-r4 :IC*J*^1 1-14) MfNIDL * <DACC a s eate*<0H^3-K-r*DNA*tf* 

3fl(&ACCaac*a*fcie>Ktt> :/?<T-riJ:ffi jTn-ftLT* S/CK ?*X*<0ACC a s cUST 
<&t><0ICR£Sftr* ACCa s efc«k<##$tlTV> # fc^tf 3 «<&*D S6IC> ^(Ort©l^€: 

*s-r y =f * * i'** h*«^*c £ / a* o->©JMica»Lfc. ens©* 

#T**> ACCa3€»3HKaa^3-Fi-*K^Jt, 

*ftfcDNAtf*0*#e*J*fc£U R«KDACCq (0 0 2 8) <3>ACCa s e$3-Ht*cDNA 

stm&¥tV>it1StM**ffU*>ztiZ£oT* 92 7 Wfr 

bp 5/D<?«tOACCasc»G ACC a s e fca- FT*c DN AM*!*. JJ2£P5« 

*0-«T**C££W*JM:U^ £<DDNA»rfra> LT. mRN AM#*l|3?£TS#y /^—tfiFx-f 
SM€. E*)#*l 5£*t\ ^ >y7^>9>ttiCj:oXii«r6CtR:j:0, »^ 

[0023) <2>ACCaselfif tt±ET«*ft&AC C a 8 eafc* 

itd^^iwtTffen^DNA^H-tt, -mi-XL yD-^r*A<^uy-f-Kr— >3>^ocdna 

a sc6-»^3-Hr*DNATft*. tfcd^T. (0 0 2 9) c DN A r J— tt, ^D-f5t^X^ 

^OS^DNAUffH-S^^^fcli. cn^^n-^ «0««(©3lil^einRNA&<iajU 

i«yW^UWfr: >9>*f?^i*K:i:0» ffl^Tc DNASrSAt, #U IfSJ^t^oT 2 

C<tAtT#*. ACCasctt»fi^>0 IftT* C tCi D*MT*C t^T#4Ei. cDNA^D 



-716- 



7 

10 0 3 0) fc&nfcc DNA^'fy^U-^e, ±& 
T3*tlfcACC a s e«€^*fctt*©W*£7o- 
V>T/ Vf * 'J ^-f 9 > £fr S r. £ IZ «fc t> 
T. ACCa s efca-KTScDNAWS-fctfi"*'* 

**-*fmT*#K6«fctfi§*n, sen, 

-KT*cDNAtf>t;W*&n*. cDNA^ 

7?y-*&****y--DNA«iBu ens*® 

CCa s e£3-K**cDNA»tt**igLTt><fc 
[003 1) ?<7?U-<Dfr»£flt>*^**-W:, 

$nT^SE&E&*\ Molecular Oooing OJaniatis T. 
et ah Cold Spriog Htrbor Laboratory Press)£&ft 

[0 03 2] £*>i;5KCT. &IBg«*]Tfc&nfcA 
CCa s e£u-K-r6cDNA»r>i<05J^U^HiE 
*JRtf7 ^ / ttfi#l&E?«tf>SWS^ 2 1 K, 75/ 
Btitffl *>**0d*J#^ 2 2 

(0 0 3 3) <OACCas efifcT £*A$ttfcJ0 
RBBttft 

*B$*lfcACC a s e»fc* (£0\ *#£*Jt>Tia 
ACCase*D-Ht*cDNAW«-TU^) «HJ 
T.bTfPrH3n*ir>X • ACCa s ejftfc***i>tt 

7>^n>* * Acca s cBfe^fctttocfcX**;: 
fcfcJO, «»^TOACCase(t)|ia^*6 

(0 0 3 4] • ACCa s eBfcTtt, ACCa 

(0 0 3 5) 7>^-fe>XACCa s eB6? 
»i, ACCa s eilfc^^flXtt-fc** ttMIC? 

[0 0 3 6] *WBBfc:;feV>TUU TACC a s ejflfi 
=Fj ACCa s e£3-F-r**aGfce*<0*T 
£<, t>^-ACCa s eBGrf a6V>tt7>*-fe> 
X • ACCa s elTO^:W5. 

[0 0 3 7) J:Cjt€^T»tt**mB»f *ICtt. Jb 



(5) 8H¥7-143887 
[0 0 3 8) r<OJ:3ft«tt*:LT»;L 77* *\ 

(Isochrysis), /1?n/t (Pavlov 
a) • iry^K« (Cryptomonas) . £ 
»J3X7 3L^ (Cr I cos ohae r a) > thto 
X(Chaetoceros) 
It*. totZ. ->CK XtX+%*Zt77?+<DmTZ7 

[0 0 3 9] Mfc* *«WICJ;-?T»6n*ACCa s 
efcfc^tt. *0H»BB»fc*Ba*T* ACCa 

ACCa s e©«ftfa±*#«>3^ICffl^*;:£ 
#T**. R*Cft*BBfl0Bft£SCBirr* 

a) (0 0 4 0) ELtoBfffcBu dnaowi. s& 

*a>BHft0Bft*B**fcfcBJ»fctt, #mwi 
Bffl**TMRC»**fc»f**ftTl»*BWB*. Mole 
cular cloning (Mil talis T.et at. Cold Spriog Bar bo 
r Laboratory Press), *SUfiCurreot ProtocolsiD M 
olecular BiologyOMLAosnbel Jobo Viley I S 
003, Inc. . 1987>CiE*$nTV>*. 

[0 0 4 1] u©^5l:tTt>^-ACCaseie 
*Rtf7>*-fe>X -ACCas cift&?T»tt<eHL 
fcS'CK **X*tt. t*a&*t=#*Bttft/X**im 

>*-a- i o) icT««a«snT*D. *a*A 

[004 2] 

MMM1 »TC. *»W*«i«ic«^&B«lcSM 
tt«£«)#WttWlKifiUftV>BlD, Curren 
t Protocols in Molecular 
Biology (F. M. Ausubel 613*. J o 
hn Wiley & Sons, Inc.. 198 

40 7) icsassnr^^ttJittofc. 

(004 3) 

yD-f^tXtACCasejlfifOll 
(1) xO-f5i^X±ACCasettfc : firK*0^'Jpt 

«ii*fe<D*^ hi , t9 hyj , mm * 
K-r«>7 5yBiew*tt«L. *ne©iWT#aLfcSi 

«lftd^*en*75/*KW<D+j5^, ACCase 



(6) 



*W¥7-14 3 88 7 

JO 

[0 0 6 1] (2) S/O-f**X:HDyy>ADNA<0BI 



9 



[0044] *IC, faj <*>7S,/M2fl*«fc6MI B«Vi>?<f 

^yax^W^H^-fT-al^ae (fi*m<0 ^D-f 5t^"Xt (Artbidopsis thaMaai) ©y/ADN 

e?U#^i-6) fc, r^j *>7$yMBH*»fc4« All. Roge r stBend i cho^tt (P 1 an 

mto* % **%#\'*W75'i*-Q 1-5 4 (B*tt t Mo I. Biol., 5. 69 (1985)) ICtt 

<BEH»*i7-l 0) r T j ©7S/1IEH***: t)TBIIIl;^ fc*tt&y/ADNA«:*3«£-**r 



[0 04 5] !in6a 1 -a 6 <0:*'J 20 [0052] CODNAi^i^Ii:, *-fy-S/g 

*IB^t>1tfc2 4^^<0^g^9r-«MWti^ dnfeEcoRIT««5UfcAZAPJ17 

^l^fci/J l-0 4O3ty^^l^^K^-f^tT 7-^**-c*>7-A£JiiSLfcfc, *f>fcfho ;t 
l*-T4^Urf^^U^K^-fv-^|§*^t>* : (X h5*i>->tiJ9. C I gap 

fcl 8 t^rj«>*U>^-«l«fiiR«^P-<^^X^ ackll Gold) **H>T. vA^yy-Wiy 

(&£DNA*»fflCffll>Tfr>&. y-v>?*frft^ *IU*XL 1 -Blu e*££g 

[0 0 4 6] ««K*^frWOT<0a?)T^^ T* S^itfci^t, £*C9|&mA7 7-5>*«fc. 

vD<5C^X^O*DNA4 0ng, 2«RS>* ^tltvD-f ^XrNoy/ADNA^-f 75 'J-£ L 

^:*:**W*^K:/?-fV-fc4 0pino I, SOflHXC fc. *-WJ-0*e3tt. 2X10^*^^ 
I, l.SaUKgClt. 0.001X*?^>\ lOOuM dNTK # 10 0 6 3) (3) *>D<^tXtACCa 3 eifif 

0. 4J*<a:<ODNA3H*J;*?-1? (PerUo-ElMr Galas <o# ; ixfi a-><omM 

ffcH Aop))Taq DNApolmnse) «TtttO til Trls-KI fllES'D'f ja^X**)*/ 'J-fcWftfc, 
<off8.3) 40u lC15a I <&5 n-f **X*ACC a 3 e*a**£tt*VA#D-> 

1. mntOgIB (FerkJn-Elaer CetnsttU ibe rial eye «»«>yD-f X±XT<DACC a a ett&?cD-6B 
lei) *fflUT*MHEjfc£frofc. T»* 9 2 7 b p 7o-:/*: tTfflV^ 

[0 0 4 71 9 OtTl 05tttaj»UTDNA*»£Stt ^-^/Vf^U *f V-Um >\Z*.*)7s* 

DNAO«tt <9 4C1#) • 7~->;>^ (5 frfcofc. 

Sr2#) . $>)*7-HKlt> (7 2t3#W) I0 0 5 4J *G>»*. tHfcO»tt$^T*V 

*«-f » 3O0iigjgu aft*)****** *n«a*>*D->tt, 

[0 0 4 8] cn^OWg^K^n^ntro^T, ^9 (BamHI, Bglll, EcoRV, Hindi!!. 

X^h'Bluescrlpt SK+K£D-:i>yL Ps t I. Xba I) fcffl^T. y/A*o->c[>#A 

^•Ta3i:ie?IJ*C9lB^I#^l 4K:^TT4fl!>r^T Cine^d^©3^0^fcft*LTV^^tOTi 

2 7 b p vmfttfi. mW>A CCase^eo *<Dftfl a a e ttfc***tvetl A CCase-1, ACCaa 

t**f*?7 * /nmm*3-VL*$m*mWZG*. e-2, ACC a 8 e - 3 t&itWt* *&* ?u-zf 

yD^tXtACCas t&&*<!>-&Th*Z£tf fcUfcACC a s eiBfi**<&-«Tfc*9 2 7 bpttfc 

4? «KMrtt« ACCase- 1 ca*LT^*C**ira 

(0 0 4 9) :09 2 7 b pCD&fi^H-<D&££3l« l/fc. 

EJiaofc!**^ 1 5K*Ufc. mi»HKMrlt*»T tO 0 5 5] Jf W^nfcACCa s e - 1 (DV/ A 

w, »**e*<&75y**D-KT**u^#* 4 9c->oTmm&&*7a-7[zm\,>T* 

[00 50] M^34trl*-74^<7 t» ACCase-l, ACCase-2. ACCaa 

fc^t. 51-^4<D^y^^U^H)Qfti!t»J>9 10 0 5 6) B2»k 4to31^»H «P*«* A 
— ^»«KC^y5-fT-tbTtt«L&*^fcfc^T » tt. BamHI (8m), Bglll (Bg), EcoR 



n&mws n-14) 



k bODNAMf^^ 



n 

V (C v) , Hi n d 1 1 1 Old). P s t I (P 

s) . xba i <xb) xmLtt. *&m<D&**m 

\t, tnmcc a s e - 1 tomamm&oh&n 
n 5i r 2 o j *tttfc**?w*n*m*uc 

[0 0 6 7] a. b. cSttLfc«*H* -tEO 

yyA£O->tf>5*c03*D->. pATgACC- 
la, pATgACC-lb, pATeACC-lctf 

ffWrtflrK, fc«J5HfcFERM P- 1 3 7 9 2, FE 
RM P - 1 37 93. PERM P-13794£LT 

[00 5 6] (4) i'D-* S*X*ACCa s c- lfc 

fe^ i:#it* y 7-7dt-< 

h) . r-9hUJ . fc-fctf T»«J ©ACCa 

rus* ^D-r5t^x^<oAcca s eae^n^r 

[0 0 5 9] r? v hj , r^7h 

Uj , fflHSJ '*B»j <&*fHf*U0ACCa 

-7o5W>« H>-f xorsy we**** u *n 

r;mu tbccpj tzmitt <S3> . H3tus» 
t» 7£y»ie?ja)5fe«tc^tfc»^«, *n**<D£ 

tt^ACCa s et3*tf*WAM**=>a>£a*.fc7 

syfl*s>#*Tfc*. 

[0 0 6 0) TBCCPj <&73yi*E*J£Sfc 

a mm<r>* 1 ) 2 U** H^-f T- B C C P 1 ~B 
CCP4 6-1 9) fc^BLfc* 

*tl*»BCCP 1 -BCCP4CD*y:f*?W:*7-F:/ 

4 £fcD<o#y*7-*r««Ei&£. a 

E£PI0to&frTi/o***X*<OACCa s e- 1« 

[0 0 6 11 *£>I3*. BCCP2£or3, **VBC 
CP3ta3<D;/?^-0tt*SfcttlC*^T< 3k 



(7) ft§W7-14 388 7 

>no far J <0***3-K**lfi*eWDT«3 

kbce*^>**#*vft**y7-7^*f >• H 

10062) 'J 

^>/i;U#^->JV*v<J7-^a^>- K*<-f><7>7 

2 0) £Sffl"r;i£**T£fc. 
(0 0 6 3) *fc*l<ttifcWACCa 

[0064] (5) ->D-T^^X^ACCa 3 e-1* 

x o*f * i-X+OA C C a s e - l JSfcT<Z>-eff 
£a*frr*9 2 7 b p^iWBWM-S^D-yiitTffl^ 

T. xa<s*x*^3D>£7*to£tfic5>X/t- 
y ad n a t ©iMf >/w y y r-m-i' s > 

*fjK?tt. ACCa8e-ljafifO/W7'J^^ 
4? — >3>/*>Hfct ^*;U$«0£»K*oT> AC 
Ca s e-2»£f*mcCas e-3»GW 
>KtWM(ICKSiJ*n&, M8»*BamHli: 
.k^yyADNA^ttlc^-r^ACCa se-HS 

^WTRFLP (resti Id loo fragncnt 
lensih potyaorphisn) Zril-fL (04) . 
(0 0 6 5) CORFLPSffl^ml i/D-f5^X^ 
lCte^TH^^*5nxV^R F L PJeW£<0*t«tfW 
ACCa 8 c - 1 3l^<D*e«:±-Cco«tt«) 
30 '>n-f^^X^<oaD>t:7«ti;5 
>x/^^«fe<oxfi»ftoy y AD N A *8« lc t T. 
A C C a s e - 1 ft£T£i&$r * 9 2 7 b p ^>4N8K 

K ia^»Alfi*»H1tTACCa 8 e- )fcfc*Jfc<D 
I*, >D^^^X^«)»Uftfi(4:<D^fflC(i3cB^^S 
[0 0 6 6] (6) 77?*<0<yy ADNACDSMSty 

yA^-f^y-o^i* 

777* C/?*'* : Buss lea o*pus) ©yy 

ADNAtt, Rogers £Ben<Mc h<?)^ (PI 
aot Hoi. Biol., 5, 69(1985)) ICftoTUfiLfc, 

e>nfcyy adna*w®»*s a u 3 a i 

U 35^v3»«a^fiia^««rf7^oT, lOkb 
a±«)DNAI»M-€:^ 
[0 0 6 7) CODNAWItt* BamHlTOTrUfc 
AEMBL3 7T-^^^-©7-Ataiga, -f> 

ClgapackJl Gold) tffl^T, /ty>r-j; 
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(8) 

23 

THDyyADNAsM^U-^Lfc. »-fy»W-« 
1. 9X10^0^ 

[0 0 6 8] (7) rwtkcc a s eitfe^yy 

A^D-XZ)** 

cK 51 :fX*(0A C C a 8 e - 1 «€c**{M*y / A 7 
-isa>\Z*0. 77?*ACCase*fe*«r*y J0 
[0 0 6 9) *Ott*, 4«<&»H***T*VA*n- 
KIT, 3*<9M!Bft* (B amH 1 , Sail, Xh 

s«*wa<Bjt«*^ 4«c?yy^^o->tt. 2*c 

s e«fi**»Htt*^*r:/?*ACCa selfi 

*jR**tttfAtt* B amH I (Bm) , Sail 
(S) . Xho 1 (Xh) ?7*V1t. Stom*B0T 

-r«5**£*LTV>*u S/D'fJl^X^ACCase 
ififtttPfHtWW77tACCa5 e«fc**> 

(00 70] (8) ACCase0««^ 
->a C C a s c - J Hfc^ Sr^ttfV AD 

NAWfrtffl^T. ACCaaeMfc^tDfll* 3> 

£frftofc (B7) . ACCaseOliaei^- 

h r attune** stficaatwfcff * 5 y □ 

-Rfl±*aUY/ADNA«tt*»*fc««>t:, 3«C0 
*VA£D-> (pATgACC-i a, pATgAC 
C-lb, pATgACC- 1 c) K#«*nTV>*A 
C C a s e - 1 lt&TC*<Hife&f7ttofc& WFBW 
*Ec oRVT**M>*LT> 11. 8kb*>y/AD 
NA*H-fc»&. ««IMfHindIllfc*tft:Eco 
R I TtttfU ¥**^Ufc/Vf:ry-*<**-pB 
1121 (R. Jefferson et al. , E 40 
MBO J.. 6. 3901-3907 (198 7)) 
C±fcl 1. 8kb<&4VADNA*i*fc#AU 
X- ACCaseaC^Lfc (H7> . 
». *>7<f i'VMtftBR? (Km-) 

>f S A C C a s c - 1 *fi?0«aflMB*ft 
T. *a«iftH<»Ta<Ba. b, c*^tfc«8tt, A 
CC a a c - 1 Jtfet^OillSICJ8^yyA^D->p 
ATgACC-la, pATgACC-lb, PATg 
ACC-1 ctfi*rt-*Zm**7*LT»Z. 60 



WW7-14 3887 

W 

[00 7 1] ■fe>X-ACCa8e«fc***AL£# 
fHSa^o-f s*-X**, 7yD/t**»J£A«rLfc 

CC a 6 eJW^-^^O/t^f-U^A (Agroba 
cterioa touefacieDs) 
ACCa5e»S^^-*wm»ft 
7*$FpRK2 0 13€:rr**BB. **tf7ya 
/19>V9A0B6*ftCI 00tfg/ml U77>e 
2 5 /t g/m 1 0ft*V'f »*&VL BS*& 
Ift UX/T?hhU7h>. 0. GKBSttUB, 0, 
SXflfc^MSA. 1. 2*/^h7#~) ±T2 8 
XT, 2BWfrfcoT, ACCa s cft£?0E 

^k:J:D*^T<^>Wtt<0«^llfc7^D/^f'U 
*ACDJCir-£**Ljfc, *V>T, t>X-ACCa 

s e««***T*7yo/i*?-y *a*i oo«g/ 

ml'J77>ey>^2 5»g/ml©m<^ 
SOLBH#J*Jfi (1X/^ hHJ?h>. 0. 5*W 
0. MJ*A> T28r. 168* 

[0 0 7 2] Va-f **X*-Wt % B*S^v-U 
©*^*»i:fiL, 2 2t;T2 0BIH]±W3ttT, JA 
#Lfctt«0t«*«Bl.fc. COS'D'f J**X*©» 
±*MHs>* • ACC a s eafi¥«*1-*7 

* 1 0 0 u g/m I ©**T-f 

x*wu 2^^naia«LT««bfc. :«hsi ! /p 

4*^X^*>&a&ttfcB?£*»T. ACCasecO 
fiyttfcN ikolau *><DTM (Arch. B loch 
em. Blophys. , 211, 605-612 (1 
9 8 1)) Ktt^Tltttfc. 0. 1M - Tr.l aHK 
B&fftt(pII8), lmM ATP, 2. 5mM M 
gCli , 50WMKC1, 30mM NaH'<CO 
i , lmM S?^*XWh-Jlr. 0. 3mM7-t^ 
CoA**&£re£JK*ft<aU 3 0r-C5^WS<b^ 

'-COi »ofeJSy&»«l<0»Wi8«:h;VX 

tem^D-f^^x^snsnfca^Tii. -k>x-A 

CCa s ejtfi^a>tt4£*oT, ACCaseMiit 

[00 73] (9) ACCa s eO»«©«l« 
->D^f5ltXtA.CCa 8 e- 1 afeT^tlVy AD 
NAK^^i^T. 7>ft>^ACCa s e»fcTcr> 
«H€fT^?& (S98) . WI2pATg ACC- 1 blC 
1?r*n^ACCa s e- lfcfc^H^fcttMMKXba 
1T«»IT, 1. 8kboyyADNAKK€r1»fc. 
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IS 

£Oy/ADNA»tt*/W*-'J-'<**~p0 I 1 2 
l(R. Jefferson et at., EMBO 
J., 6, 3901-3907 (1 9 8 7) ) <?>7a 
K»£<fcBf*Xba IIMhfctfAU AC 
Ca s e»*SeR£3~KT&niRNAfc«Kttfc1E 
*fcRNA£$jfcl4**t><&&*KU 7>^*>X ■ 
ACCa 8 e»CTtU 02D8) • BSfcfcHT. ± 
^n^STT-X^ACCase-iaft^fc 

[0 0 7 4} £0>7>?-t>X - ACCa s e«£*£ 

T. ACCa scro«tt*WJfi0^fc:flSi:T*«U 
*©la'*, ACCaseCDfiHittteTU 7>** 
>Z * ACC a s e366rHcJ;-3T\ ACCase©8 

[007 5] 

[£J6W2] yQ^^tXtACC asc-lmRN 
A®** 

(1) xD<^^Xt<0mRNACDSfl»tcDNA7-f 

fi£(*TC4. Sat^JSLfcyO^S^X*^** 
#7-S>>fcfctt^>T, ^RNAfcOWb*. fc* 

Mr57-f-fcJt9T. mKNASftttUfc. 
[0 0 7 61 Z^mRUA^mmtLX. cDNA^tf 

cDNAmifc* »e»nfcr*aicDNA(ow*ai 

oR I 7^r/*-£M8Lfc. dtl^EcoRITWr 

igapackl 1 Gold) fcffiWC. 52*^77 
i»P*fim** *HBY1 0 9 0WC 
MfcSii* C t K*?T$*L<?>U*jLX 7 7 

[0077] (2) ->D^^tXtACCaseOcO 
NA* D->®J|UratFTOJfe)!l 

yD^^tXtACCas eOcDNA^D->$r? 

L&. *0-7Kltt. lfoSfc<&*>cK**X*<&ACCa 
s e - 1 fifc*<&*a*f£«5fc*y/A*P->pAT 
g ACC-1 b«Jfll>fc. 

10 0 7 8) *<BttJL DNA^O 

-en-en<r>cDNA^D-xfc^T, # 



(9) tt«¥7-l 43887 

♦c^^^p-r>^u/t. i immvwmmm (Dam 

HJ, Bg I r I, Eco-RI, EcoRV, Hlnc 
)), Hlndlll, Pstl, Sail, Sst 
J. X b a f , XhoD fcfl^T, cDNA£o-> 

<Dti*m*&m*Lit. n^nfccDNA^o-vii, 

C DN A©±|i^;^l^TV^5 ^ zzx. * 
n^cDNA^n->^ro-^JC«^T- &tt\Zc D 

NA^a~>^iMrr4^^iioig"rw^:Jr<tor, 

J0 ACCa s eCDc DNA&ft£c DNA^D->tJb/1 
-TfclC^fc. ACCas ettcDNAGtoStffca 

3 t09*c^ , r. 

[0 0 7 9] 0 9*> «J3^Ka<OT&0*l8tt, 

$ tifcw * cd c d n a * d - >a* * /< -r * mm l 

TV>*. nAXmO£»£\t* ACCaseta 

[0 0 8 0] Cin6cDNA^D->C!)|fAIW^©Jfi« 

Ufc. cDNAC«JffiWtt, 2 2 54075yH£3 
a? -FCTfcO (Kfl#^2 2) , irjfcC&yyADNAO 

**'J7-:/D*-f >• K*<<> (&*J*<D«fl*#2 
0) 0>4kWmtzti&t&****hTto&Z.htmBZ 

hj . f-^MJj, rm^j ^ti^n^ACCas 
e«feW3-K^75y«EWi:*t«Lfc«^ 3 
-1*<0««tt, -tn4Fn3 8. 9*5, 3 8. \% f 3 
9. 4X£ft*>ofc*<- fcT*^ v 7— H 

30 ^c-f tf^>^A#*^*Yy7-yPT-f >- 
V*4>*ZZSh7>X*)l>**i'7-V- MOT 

A#. >D-f JL+X*<OACCa s e«r3-Ht*rt 

[008 1) (3) cDNA<Z>i»AIC**ACCc S e 

v'D'f 7tXtACCa s e©c DNA^iiT, ftft 
W5Migi*T**>X • ACCa 3 e«<R^©HIJft€ff 
4^ (Bl 0) . ACCase©»*«eHtrt-H 

^*±*»ew«*€rcDNAtttt-*»*&i6fc, sm 

OcDNA^D- > (pATcACC-a. pATcA 
CC-b. pATcACC-c. pATcACC-d, 
pATcACC-e, pATcACC-f. pATcA 
CC-g, pATcACC-h) i;^«3rit^cD 
NAtilSLfcil:. IlilBMXH i n d 1 I I Tff^ 
«LT. 6. 9 5k b<&cnNAfttr£fc&. /X-f^'J 
— pBI 121 (R. Jefferson c 
t a), , EMBO J. . 6. 3 9 0 1 -3907 

so <i 9 8 7) ) wmti&msmfo*-?- mv?? 



(10) ftffl¥7- 1 4 388 7 

& ** 

^^^3 5S^D*-^-) COTftCffi: mMKCl. 3 OmM NaII"CO>. ImM V? 
Rt*X b a I ^ hiEc oR 1 ^ h««llrU ¥ 0. 3i7iM7*^CoA*att£J6 

»*ttflStfct)<0fc:J:B«)6 9 5 0b<DcDNA||(r^ MftftfMU 3 OtrcsaWMUfc. ZORf&SUBi 

CCaBeiefiU (BIO). COir>X ■ AC »t>fcKJt*1*<0llltt6$ h^X>*-»^W 

Case»fc?tt, ttig<oyyAnNAIKH-fefflV*Til . -**flV>T«£Lfc. JMKIIS'n'f**' 

*L/t-fe>* * acc a s e*e*fcjt^t, 7n*~ x^&»^nfe<»rtt> *^>x 

&m : HR*K<f>ba>&t!*t\T**>r NA***fl^T«»Lfc*>* • Acca s e»e* 

<fr*. ACCase©E*#**l/T^fc. 

{0 0 8 21 fld^&»3"lfc-rs-te>X • ACC ase {0 0 8 51 

^xU^^^bfc»fcrf*A«Sfc:J:^T»*Ufc. * &V>tt* <&-*€:]- F 6 It*. £ 

"*\ ±B«)(MmSMHI« ( r««>^ • ACC as eg t\fi><0#**mtoizm?<t*Zt1ZSL?T. ACC a s 

■***-*Tyn;f**U*A (Agrobac tc e(D**ISt*fc***-&T. IBI&f*Scom***a* 

r I urn t ume f a c lens). fcGfMrttSfc* ^tfTOTft*. 

Ic, ilJ^»aS***"fe>A • ACC a s efHt* (0 0 8 61 *«WICioT*6n^AC C a s 

*-*#T**JB«, <E4*B*7?*S KpRK2 0 1 e*fi^©^fll*&Utt^o-«**tfDNA»rH"^ 
3 aj^^DA^'J^Atfg** *'WT, ACC a s e Jt^fc*rr*7>?"fc>xafi* 

i **v*^>£atrLB*»8Jft (1 «/t» hh*J T* ACCa s e»tt«)A*C£#lWST**. 

^h>; 0. 5*»*aW«, 0. 5*tfifc:hMJS {00 87} 

A. 1. 2«/t?h7#-) ±T28r, 2BWfrfto 

T, fll6W5l***-r*i:>X • ACCa s e9Hl^ Bl»* : 1 

ACCa s e«e*fc#*"*7:5'o/1*^'J*A€: 1 0 ««>|k:~*fl 

Oag/itJl U7r>tre/>4!:2 5tfg/ml E*l®&& : ftotttt (£jfc*«J d*9U** H) 

< *>>*3trLB»M*fc (ixn^hhy^hv, a> e* 

0. 5%»tf«tm«, 0. SfctUW-MJ^A) T2 8 TATCCGCTCA THAHAAAGC 20 

1 6*ntt*Lfctt«tt*JML£. {0 0 8 81 E*»^-: 2 

tO 0 8 3] -jfc ->P<X:fX*-tt. . B*W>J*a:20 

*<*>**«*K»aU 2 2"CT2 0BW£W3ttT* : Kit 

VDDC ±eo«MmWBII T >X • ACCa E*]«*ii : <tf »J =f * * I/** W 

s e»«^^^^tt*7^D/^T^;^«M KM 

SftWH€fflV>TftAU 7^D/t*x , JA**a3tt TATCBjGICA TNATt AAfiGC 20 

tt. m*&vmm*i *amnmcxmmi,it. *<om . to o 8 9 j v&mn : 3 

OOi/g/mloa^v^S/^Sfcttfc^-- 459 E*|<6Aa:20 

u*«>*:x**e*«u 2 2x:t*iilt; *^T-f cm>a:*it 

*X*-*&fc. fcK6«>a<f*:)-X?-tt> 2ajJffl* EfVeSM : (ft»UA»WK) 

[0 0 84] r<D»flftJI*>D-f>ltX^$»6njt TATCCCGTGA TKATCAAAGC 20 

ACCase«S, Nl Jc o I au {00901 E*»* : 4 

(Arch. Blochem. Btophy E*l<»ft* : 20 

s. .'.21 J, 805-012* (1982)) ICtfcoT . EM**:** 

0. 1M TrU-IBIISffi (pH ttttfc : -*« 

8) r ImM ATP, 2. 5mM MgCla, 50 5a E^Offft : tttttftll <^**U^^W^H) 



IP 

TATCCGGTTA THATCAAGGC 20 
CO 0 9 1) gm** :5 
E*I<0J&S : 20 

E«£oa« : mn&m y =f x v \>*? f> 

TATCCOCTGA TOTAAAAGC 20 
(0 0 9 2] fi*JS^:6 

12*1 

TATCGGGTCA TNATAAAGCC 20 
CO 0 9 3) :7 

: -*« 

EWOOa* : «S<Otttt if* 9 U*? F) 

A7CAGAAGCT CCTKCAAGAA 6 21 

(0094) «#l#*:8 
EWSS* : 21 
ttg 
: -*» 

en 

ATCAGAAGCT CGTNGAAGAG G 21 

C0095] KHltf*:9 
E#|c?>ft3 : 21 

: -*« 

BW 

ATCAGAACCT CCTNGAGGAA 6 21 

(0 0 9 6] e*J#*l:10 
R^a>lfe$ : 21 
KWttffl : ft* 
: -*« 

: mtm y * * \>t* f> 

ATCAGAACCT CCTKCAOGAC € 21 

(0 0 9 7) fi«**:ll 
BHMIS : 21 

eaas : tut 

«co» : -** 
£31 



(11) 1MW7-14 38 

2D 

CAITTCA6TG AQKKSATCTT C 21 
(0 0 9 8) E3Wt:12" 
KW©&* : 21 

CATTTOGTC ACN0GCT6TT C 21 
[0 0 9 91 E#»«:13 
20 Bftieftd : 21 

ffiOlft : -*« 

KW0)a« : I6CD«K U =f 7 * W*^ F) 

E*l 

CATTTCAGTG ADiCGATCCT C 21 

(0 1 0 0] 68*9:14 
E*J©ft$ : 21 
: m 

a? E^jtoa?s : mnwm y * n-* f> 
e*j 

catttcagtg acnqggtgct c 21 

(0 10 1) £?j&*:15 
: 327 

«*J©ffl : ft* 

Getwnlc DXA 
: ->o*f ( Arabldomls tbalUfta) 

# Know* 
*a**TE9 : CDS 

ffS4M:l..S9 

IllWtW : tolroo 
#fiEOT:54..134 

*s»**re*i : CDS 

#ff&K:13S..227 

4(7 ^«^«*rC^ : iotroo 
ff&4»: 228.. 359 

sre^ : cos 

#fc{S« : 360.. 455 
tta*£Ti2<* : iotron 

: COS 

«? ftftfl«: 837..*10 
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(12) 



tttW7-14 38 87 



*?£&B: 2S8..263 

Stfti«:36a,,373 
tf»€fc*tfc#B:S 

: 823. . 628 



tt»£*T£H : iotron 
#ttttaT:81L.9Q3 

*m**Te* : as 

esi 

TATCCCTCATAAICAAA GCA TCG TOG GGT OCT GGT GGT AM GGA ATC 47 
Ser V<! 12c lie Lys Ala Ser Trp Giy Gly Gly Gly Lys Gly He 
1 . 5 10 .15 

AGC AAG CTCAGCTTCT CTAGATATGC CT7TTGATTG TGGACTAAGC CGATTACTAT 
Arg lys 

ArAAGTACTT ATTCTGGTTT TAAATTTATA € GTT CAT AAT GAT GAI GAG CTT 

Vsl His Aso Asp Asp Glu Val 
» 

AGC Ca CTA TTC AAG CM GTT CAG CCT GAC GTC CCA GGC TCA CCA ATA 
Arg All Leo Pt>e Lys Glo Vtl G)o Giy G)o Val Pro Gly Ser Pro lie 
25 30 35 40 

TTC ATA ATG AAG GTT GCG TCA CAG GTATGCCICC TTAACTATAT CTCTTGATCG 
Pbe lie Het Lys Val Ala Ser Glo 
45 

AAGCTTAGCT GAGTTCTTAT CTGGTTACTT TACTAGAGAA TTTAAAGTAG TAATGCATTG 
CTTTTCTTTA CATTTCATTT TTTCTAATTT TTTTTTGTAT AG ACT CGG CAT CTA 

Ser Arg Bis Leu 
60 

GAG GTC CAG CTG CTC TCT GAC AAG CAT GGA AAT GTT TCA OCT CTG CAT 
Glo VaJ Glo Leu Leo Cys Asp Lys Bis Gly Aso Val Ser Ala Leu Bis 

55 60 65 

ADC CGT GAT TGT ACC GTC CAG AGA AGA CAT CAA AAG GTTTGTTAGT 
Ser Arg Asp Cys Ser Val Glo Arg Arg His Gli Lys 
70 75 80 

GGTTGATTCT OGATTTTTAA TTGTCTGGTT AGTQGTTATA TAGAAAAACA 7TCTGICCAT 
TTATTCTTAT ATACTTATAT ACATCAATTT TTGTTCTCCA ACTGAGTTAT AGTCCCTTTT 
AGOGCATTOC AAATTATTOC ATGAGCTCTT ACCTTATCGT TT€TATCGTA 6 ATC ATA 

lie He 

GAG GAG GGT OCA ATT ACT CGT CGT CCG CCA GAA ACT GTC AAG AAA CTT 
Glu Gli Gly Pro lie Tir Gly Arg Pro Pro Glo Tor Val Lys Lys leu 

85 . 90 95 

GAACAAGCAGCT AGA AGG TTG GCT AAG ACT GTT AAC TAT GTT GGA GCT 
Glo Glo Ala Ala Arg Arg Leo Als Lys Ser Val Asa TVr Val Gly Ala 

100 105 110 

GCT ACT GT7 GAG TAT CTC TAC ACT ATG GAC ACT GGC GAG TAC TAC TTC 
Alt Tbr Vai Glo TVr Leu Tyr Ser Net Asp Thr Gly Gla Tyr Tyr Pbe 
U5 120 125 ISO 

TT A GAC CTT AAC CCT CGC TTA CAG GTTQGTTTCA TACTGCAGCT TTTTO D GTTG 
Leo Glo Leu Aso Pro Arg Leu Glo 
135 

AAATA1ATTG AAGGTCCOGA CTTGAAAATT GAATGACTTG TTTAACTTGA TGTTTGAGGT 



103 



155 



203 



257 



317 
371 



419 



525 
585 
642 

690 



738 



786 



wo 



900 
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(13) 



CAG GTT GAG CAC CCT GTC ACT GAA ATG 
Val G(u His Pro Val Tbr Glu Uet 
140 145 

(0 10 21 E*»^:16 
e*>J4>££ : 19 
&W<7>M : t*R 

e^as : mmm g =r ^ * f> 

TGATCATCTT CATAACYTt 19 
tO 10 31 ffi*f#^:17 
: 19 

TGATCATCTT CATGGCYTC 19 
(0 10 4] E#13^:18 

tern 

TGACCATCTT CATCACYTC 19 

(0 1 0 5] :19 
C*J©fi<* : 19 



927 



*B&l«>«:tfttt 

TGACCATCTT CAIAGCYTC 19 
(0 106) B»**:20 
10 E*J0>£S : 292 

ewos : mm 

E*l<0ttB : Genoaic SNA 

en 

£#K : **X* ttrMdopiU ibaliaoa) 
mZ&tK^ : CDS 

57 #a*arre* : iutrw 

S«M:43..139 

UK WTiW : CDS 
#tttt»: 140..292 



£*1 

GGA ACT CGT CTT CTC ATT GAT GGA AGA ACT TGT TTG CTA CAG 42 
Gly Tbr Arg Lett Leo ile Asp GJy Arg Thr Cys Leu Leo GId 

15 10 
GTTTCTGCTA ATTTTTTTGT GTGTTTACCA TTTTACTTCA CGTTTCTCTG AAGTCATCTT 102 
TAGCTTTTM GCTGTCTCTC AATTTTGGCT TATTCAG AAT GAC CAC GAT CCA TCA 157 

Asa Asp Ms Asp fro Ser 
15 20 
AAG TTA ATG GCT GAC ACA CGG TGC AAG TTG ATG AGG TAT TTG ATT TCC 205 
lys Leo Mel Ala Gtu Tbr Pro Cys Lys Leu Met Arg Tyr leu Ile Ser 

25 30 35 

GAC AAC ACC AAT ATT GAC GCT GAT ACG CCT TAT GCC GAA GTT GAG GTC 253 
Asp Asd Ser Asa Ue Asp AU Asp Thr Pro Tyr Ala Glu Val Glu Val 

40 45 50 

ATG AAG ATG TGC ATC CCA CTT CTT TCA CCT GCT TCA GGA 292 
Mel Lys Mel Cys Met Pro Leu Leo Ser Pro Ala Ser Gly 
55 60 65 

(0 1 0 7] KJtHHf : 21 : i/C-fX+Xi- ( Arab id ops Is I ba liana) 

tavotkt : 7340 bwmi 

: &m mz&m.* : cos 

«<Oft : r*» ttim : 408. . 7169 

e*J®8*i : cDKA to uXNA : P 

an 
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TCCCCAAATC TCTCGAAGCA GAGACTCGCA TAGTCTCTGA ACTCAXCTAT AAICTGCTCG 60 
CTTAGAAAAC CGCCGTATTC ATCTTCAAGA TOTGTQGTA TGTCOCAATG AAAGATAGTA 120 
. ' ACAAGAGGAG TGATTICATT GGCTAAGAGT TCATCAAIAA CATCATTGTA AAACTTAAIT 180 
CCTTCTTCAC TAACTCCTCT ATCCCTTTTG CCAIAAGCTA GAACTCCICG CCAAGCAAJC 240 
jj GAAAGGOGAA ACGAATCCAI GTTT ATA7CC TTCATTCTCT TAATATCTTC CTCTCTG1TA 300 

TTCTTTAGCT AAACACCCAC AATTtTGGOC TICTCTGATG CCTCTTTAAC CCAATTTGTA 360 
TCTCTCCTO CTTACAAGAT ATAICTCAAC CT7AAAGGGC AGTGACA ATG GCT OGC 416 

tel Ala Cly 
.1 

TCG GTT AAC GGG AAT CAT ACT CCT CTA GGA OCT GGT ATA AAT TAT CAC 462 
. Scr Val Aid €)y Aso His Ser All Vtl Cly Pro Gty Ik Asa Tyr Gla 
5 .10 15 

ACG GIG TCT CM CTG GAT GAG TTC TGT AAA GCA CTT AGA GGG AAA AGG 510 
nr Val Ser Glo Val Asp Clo Pbe Cys iys All Leo Are Gly Lys Arg 
20 25 30 35 

CCG ATC CAT ACT ATT TTG ATA GCT AAC AAT GGA ATG GCG GCT GTG AAG 558 
Pro lie His Ser He Leu lie AU As* Aso Gly Vet Ala Ala Val Lys 

40 45 50 

TTT ATA OGT ACT CTC AGA ACA TGGGCTTATGAAACATTTGGTACGGAA €06 
Pbe fie Arg Ser Val Arg Tor Trp Ala Tyr Glo Ttr Pbe Gly Tbr Glu 

55 60 65 

AAA GCC ATA TTG TTG GTG GGG ATG GCA ACC OCT GAA CAC ATG CGG ATC 654 
lys AJa lie Leo Leo Val Gly Mel Ala Tbr Pro Glu Asp Vet Arg He 

70 75 80 

AAT GCG GAG CAT ATC AGA ATC GCT GAT CAG TTt GTT GAG GTT CCC GGA 702 
Au Ala Glo His He Arg He Ala Asp Glo Fbe Val Glu Val Pro Gly 

85 90 95 

GGA ACC AAC AAT AAC AAT TAT GCT AAC GTT CAG CTG ATT GTG GAG ATG 750 
Gly Tbr Aso Aso Aso Aso Tyr Ala Aso Val Glo Leo He Val Glo Mel 
100 105 110 115 

GCT GAA GTA ACA CGC GTG GAT GCA GTT TGG GCT GGT TGG GGT CAT GCA 798 
Ala Glo Val Tbr Arg Val Asp Ala Val Trp Pro Gly Trp Gly HI* Ala 

120 125 130 

TCT GAA AAC CCC GAA TTA CCT GAT GCC CTA GAT GCA AAA GGA ATC ATA 846 
Ser Glo Aso Pro Glo Lea Pro Asp Ala Leo Asp All Lys Gly Me He 

13S 340 145 

TTT CTT GGT CCT CCA GCA TCT TCA ATG GCA GCA CTG GGA GAT AAG AIT 894 
Pbe leu Gly Pro Pro Ala Ser Ser Net Ala Ala Leo Gly Asp Lys lie 

150 1S5. 160 

GCT TCT TCG TO ATT GCA CAA GCT GCT GAT GTA CCC ACT CTG CCA TGG 942 
Gly Ser Ser Leo lie Ala Glo Ala Ala Asp Val Pro Tbr Leo Pro Trp 

166 170 175 

ACT GGT TDC CAT GTT AAA AT A CCT CCT AAT AGC AAC TTG CTA ACC ATC 990 
Ser Gly Ser His Val Lys He Pro Pro Aso Ser Aso Leo Val Tar He 
180 185 190 195 

CCA GAG GAG ATC TAC COG CAA GCA TGT GTT TAC ACA ACT GAA GAA GCG 1038 
Pro Glo Glo He Tyr Arg Gin Ala Cys Val Tyr Tbr lfcr Glo Glu AU 

.200 205 210 

ATT GCT AGC TGT CAA GTT GTC GGT TAC CCA GCA ATG ATC AAA GCA TCG 1086 
lie Ala Ser Cys Glo Val Val Cly Tyr Pro Ala tfel He lys Ala Ser 
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4 TGG GGT GGT GGT GGT AAA GGA ATC AQG AAG CTT CAT AAT GAT CAT GAG v 1134 

Q Trp Gly Gly Cly Gly Lys Cly lie Arg Lys Val His Asa Ajsp Asp Glu 

/ 230 235 240 

2 CTT AGS GOT CT A TTC AAG CAA GTT CAG GGT GAG GTC CCA GGC TCA CCA U82 

0 Val Arg Aid Leu Pbe Lys Gin Val Gin Gly Glu Val Fro Gly Ser Pro 

0 245 250 255 

4 ATA TTC ATA ATG AAG CTT OCC TCA CAG ACT COG CAT CTA GAG GTC CAG 1230 

He Pbe Me Met Lys Val Ala Ser Clo Ser Arg His Leu Glo Val GId 
260 265 270 275 

CTG CTC TGT GAC AAG CAT OGA AAT CTT TCA Ga CTG CAT AGC CGT GAT 1278 
Leu Leu Cys Asp Lys His Gly Asa Val Ser Ala Leu His Ser Arg Asp 

280 285 290 

TGT AGC CTC CAG AGA AGA CAT CAA AAG ATC ATA CAG CAG OCT CCA ATT 1326 
Cys Set Val GId Arg Arg His Glo Lys He lie Glu Glu Gly Fro lie 

295 300 305 

ACT GTG GCT CCG CCA GAA ACT GTC AAG AAA CTT GAA CAA GCA OCT AGA 1374 
Thr Val Ala Pro Pro Glo Tar Val Lys Lys Leu Glu Glo Ala Ala Arg 

310 315 320 

AOG TTG GCT AAG ACT GTT AAC TAT GTT GGA GCT GCT ACT GTT GAG TAT 1422 
Arg Leu Ala Lys Ser Val Aso Tyr Val Gly Ala Ala Tnr Val Glu Tyr 

325 330 335 

CTC TAC ACT ATG GAC ACT GGG GAG TAC TAC TTC TT A GAG CTT AAC CCT 1470 
Leo Tyr Ser Vet Asp Tar Gly Glu Tyr Tyr Pbe Leo Glu Uu Asn Pro 
340 345 350 355 

CGC TTA CAG GTT CAG CAT CCT GTC ACT GAG TGG ATT GCC GAG ATA AAT 1518 
Arg Leu Gin Val Glu His Pro Val Tar Glu Trp lie Ala Glo lie Aso 

360 36S 370 

CTT CCT GCT GCC CAA CTT GCT CTG CCG ATC GGA ATT CCT CTC TGG CAA 1566 
Lea Pro Ala AU Glo Val AU Val Gly Met Gly lie Pro Uu Trp Glo 

375 380 385 

ATC CCT GAG ATA AGA CGG TTC TAT GGA ATA GAA CAT GGT GGA GGT TAT 1614 
lie Pro Glo lie Arg Arg Pbe Tyr Gly lie Gin His Gly Gly Gly Tyr 

390 395 400 

GAT TCT TGG CGA AAA ACA TCT GTT GTA GCC TTC CCT TTT GAT TTT GAT 1662 
Asp Ser Trp Arg Lys Tor Ser Val Val AU Pat Pro Pbe Asp Pbe Asp 

406 410 415 

AAA GCT CAA TCT ATA ACG CCA AAA GGT CAT TGT GTG GCT GTA CGT GTG 1710 
Lys Ala Glo Ser lie Arg Pro Lys Gly His Cys Val Ala Val Arg Val 
420 42$ 430 435 

ACA ACT GAG CAT CCT CAT GAC GCC TTC AAA CCA ACC AGC GCT AGA CTT 1758 
Thr Ser Glu Asp Pro Asp Asp Gly Pbe Lys Pro Thr Ser Gly Arg Val 

440 445 450 

CAG GAC TTG ACT TTT AAG AGC AAC CCA AAT CTC TGG GCG TAC TTC TCT 1806 
Glo Glu Leu Ser Pbe Lys Ser Lys Pro Aso Val Tip All Tyr Phe Ser 

455 460 465 

CTC AAG TCT GCT GGA OGC ATC CAC GAC TTC TCC GAT TCC CAG TTT CCA 1854 
Val Lys Ser Gly Cly Gly lie His Clu Pbe Ser Asp Ser Glo pbe Gly 

470 476 480 

CAT GTT TTT CCA TTT GGG GAA TCC AGA GCC CTG GCG ATA GCG AAT ATG 1902 
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HU Val 
485 
GIF CTT 
Val Leu 
500 

GTT GAC 
Val Asp 

AAA ATT 

in He 

OCT GAG 
Ala Glo 

AAA CCA 
Lys AU 
665 
CTG GAG 
Leo €U 
580 

CAA GTG 
Ola Val 

COG CGI 
Arg Gly 

GtAOCA 
Val AU 

CAT GGC 
Asp Gly 
645 
CGT cn 
Arg Leo 
€60 

cca ta 
Pro $er 



Pae AU Phe Gly Glo Ser Arg 
490 

GGG CTA AAA GAA ATT CAG ATC 
Gly Leo Lys Glo He Glo lie 
505 

GAC CTT 7TA CAT 
Asp Leo Lea Bis 



Ala Leu Ala lie Ala Aso Met 
' 495 
GAA ATT AGG 
Glu lie Arg 



TAC ACC ATC 
Tyr Tar He 
520 

CAC ACT CGT 
Bis Tkr Gly 

535 
AGG OCT CCA 
Arg Pro Pro 
550 

TCAGCC ACC 
Ser Ala Tor 

AAGGGG CAA 
Lys Gly Glo 

TCT CTG AAT 
Ser Leo Aso 
600 

GGATCAGGA 
Gly Ser Gly 

615 
GAA ATA CAC 
Gil lie Bis 
630 

AAA ACC CAT 
Lys Ser lis 

CTC ATT GAT 
Leo lie Asp 

AAG TTA ATG 
Lys Leo Mel 



TGGTTG GATAGT 
Trp Leo Asp Ser 
540 

TGG TAT CTC TCT 
Trp Tyr Leo Ser 

555 

AGT GCT OCT GTG 
Ser AU AU Val 

570 

ATC CCT CCA AAG 
lie Pro Pro Lys 

595 

ATT GAA GGA AGT 
lie Glo Gly Ser 

ACC TAC AGG CTA 
Tar Tyr Arg Leu 

620 

ACT CTA CGT GAT 
Tor Leo Arg Asp 

635 

GTG ATA TAT GGA 
Val lie Tyr Ala 

650 

GGA AGA ACT TGT 
Gly Arg Tar Cys 
665 

GCT GAG AGA COG 
Ala Glo Tor Pro 



An TCCGAC 
He Ser Asp 

GAG CTC ATC 
Glo Val Ket 

no 

ATC CAT TTT 
Jle His Phe 

725 
AIACCC AAT 
lie AU Aso 
740 



AAC AGC AAT ATT 
Aso Ser Aso lie 
695 

AAG ATG TGC ATG 
Lys Kel Cys Met 

AAA ATG TCT GAA 
Lys Mel Ser Glo 

730 

CTT GAT CTT CAT 
Leo Asp Lei Asp 
745 



GAC GCT 
Asp AU 
700 
CCA CTT 
Pro Leo 
715 

GGA CAA 
Gly GlD 

GAT CCT 
Asp Pro 



CGT GGA 
Arg Gly 
510 
GCT TCT 
AU Ser 
525 

AGG ATT 
Arg He 

GTT CTC 
Val Val 

GTT TCA 
Val Ser 

CAT ATA 
His He 
590 
AAA TAT 
Lys Tyr 
605 

AGA ATC 
Arg Nel 

GGA CGT 
Gly Gly 

GAG GAA 
Glo Glo 

TTCCTA 
Leo Leo 
670 
TGC AAG 
Cys Lys 
685 

GAT ACE 
Asp Tar 

CTT TCA 
Leo Ser 

GCC ATG 
AU Nel 

TCT GCT 
Ser AU 
750 



ACT AAC 1950 
Tor Aso 



GAT TAC CGT 
Asp Tyr Arg 

GCT ATG GGG 
Ala Mel Arg 

545 

GGC GGA GCT 
Gly Gly AU 

560 
GAT TAC GTT 
Asp Tyr Val 
575 

TCT CTT GIA 
Ser Leu Val 

ACG ATT GAT 
Tbr lie Asp 

AAC AAG TCA 
Aso Lys Ser 
625 

CTG TIG ATG 
Leo Leo Met 

640 
GAA GCT GGA 
Glo AU AU 
655 

CAG AAT GAC 
Gla Aso Asp 

TTGATG AGG 
Leo Mel Arg 

CCT TAT GCC 
Pro Tyr AU 
705 

CCT CCT TCA 
Pro Ala Ser 

720 
CAC CCT CGT 
Glo Ala Gly 
735 

CTA ACA AAC 
Val Arg Lys 



515 
GAT AAC 
Asp Aso 
530 

CTC AGA 
Val Arg 



CTC TAT 2094 
Leo Tyr 

GCT TAT 2142 
Gly Tyr 

CAT TCT 2190 
His Ser 



GTA CTC 
Val Val 
610 

GAA GTG 2286 
Glo Val . 

CAGTTG 2334 
Glo Leo 



GGA ACT 
Gly Tbr 



CAC GAT 2430 
His Asp 
675 

TAT TTG 2478 

Tyr Leo 

690 

GAA GTT 2526 
Clo Val 

GGA GTT 2S74 
Gly Val 

GAA CTT 2622 
Glo Leo 

GCC GAA 2670 
Ala Glo 

755 
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7 CCC TK CAT CGA ACT T7C (X^ A6A n A ACT OCA ATA TCC 2718 

j Pro Phe His Gly Ser Phe Pro Arg Leu €ly Leu Pro Thr Ala He Ser" 

Q 760 765 770 

/ OCT AGA GTT CAT CAG AGA TCT GCC GCA ACA TTA AAT €CT OCA CGC ATG 2766 

2 Gly Arg Vat His GId Arg Cys Ala Ala Tar leu Asd Ala Ala Arg Met 
0 775 780 785 

U ATT CTT GCT CGC TAT GAG CAT AAA GTA GAT GAG GTT GTT CAA GAC TTA 2814 

4 lie Leo Ala Gly Tyr Glu His Lys Vol Asp Glu Val Val GId Asp Leu 

790 735 800 

CTT AAT TGC CTT GAT ACC CCT CAA CTC CCA TTT CTT CAG TGG CAA GAG 2862 
Leo Aid Cys Leu Asp Ser Pro Glu leu Pro Pbe Leu Gin Trp Gin Glo 

805 810 815 

TGC TTT GCA GTT CTG GCG ACA CGA CTA CCT AAA AAT CTC AGG AAC ATG 2910 
Cys Pfae Ala Val Leo Ala Thr Arg Leu Pro Lys Asa Leu Arg Aso Mel 
820 825 880 835 

HA GAA TCA AAC TAT AGG GAA TTT CAG ACT ATT TCC AGA AAC TCT TTG 2958 
Leo Glu Ser Lys Tyr Arg Glu Pbe Glu Ser lie Ser Arg Asd Ser Leu 

840 845 850 

ACC ACC GAT TTC CCT CCC AAA CTT TTA AAA GGC ATT CTT CAG GCA CAT 3006 
Thr Tfar Asp Pae Pro Ala Lys Leu Leu Lys Gly lie Leu Glu Ala His 

855 860 865 

TTA TCT TCT TGT GAT GAG AAA GAG AGA GGT GCC CTT GAA AGG CTC ATT 3054 
Leo Ser Ser Cys Asp Glo lys Glu Arg Gly Ala leu Glu Arg Leu lie 

870 875 880 

CAA CCA TTG ATG AGC CT7 GCA AAA TCT TAT GAA GGT GGT AGA GAA ACT 3102 
Glo Pro Leu Uel Ser Leu Ala Lys Ser Tyr Glu Gly Gly Arg Glu Ser 

885 890 895 

CAT GCC CCT GTT ATT GTT CAT TCT CTC TTT GAA GAA TAT CTA TCA GTA 31SO 
His Ala Arg Val lie Val His Ser Leu Pbe Glu Glu Tyr Leu Ser Val 
900 905 910 915 

GAA GAA TTA TTC AAT GAT AAC ATG CTC GCT GAT GTT ATA GAA CGC ATG 3198 
Glu Glu Leu Pbe Asd Asp Asd Met Leu Ala Asp Val Me Glu Arg Met 

920 925 990 

CCT CAG CTA TAC AAG AAA GAT CTG TTC AAA ATT GTG GAT ATA CTC CTC 3246 
Arg Glo Leo Tyr Lys Lys Asp Leu Leu Lys He Val Asp lie Val Leu 

935 940 945 

TCA CAC CAG GGC ATA AAA AAC AAA AAC AAA CTC GTT CTC CGG CTC ATG 3294 
Ser His Glo Gly lie Lys Aso Lys Asn lys Leu Val Leu Arg leu Met 

950 955 960 

GAC CAG CTT GTT TAC CCT AAT CCT GCT GCT TAC AGA GAT AAA CTT ATT 3342 
Glo Glo Leu Val Tyr Pro Asn Pro Ala Ala Tyr Arg Asp Lys leu lie 

965 970 975 

CGA TTC TCA ACA CTT AAC CAT ACT AAC TAC TCT GAG TTG GCG CTC AAG 3390 
Arg pbe Ser Tbr leu Aso His Tbr Asa Tyr Ser Glo Leu Ala Leu lys 
980 985 990 995 

GCC ACT CAA HA CTT GAA CAG ACC AAA CIA ACT GAG CTT CGT TCA AAC 3438 
Ala Ser Gin Leu Leu Glo Glo Tbr Lys leu Ser Glo Leo Arg Ser Aso 

1000 1005 1010 

ATT GCT AGA AGC CTT TCA GAC TTA CAA ATG TTT ACA GAC GAC GGA GAA 3186 
He Ala Arg Ser Leu Ser Glu Leu Glu Mel Pbe Tbr Glu Asp Gly Glu 
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1015 1020 1025 

AAT ATG GAT ACT CCC AAG AGG AAA ACT OC ATT AAT GAA AGA ATA GAA * 3534 
Asa Met Asp Tar Pro Its Arg in Ser Ale Jit Aso Clu Arg He Glo 

1030 1035 1040 

GAT CTT CIA ACC GCA TCT TTA OCT CTT CAA GAC OCT CTC CTG CGA CTA 
Asp Leo Val Ser Ala Ser lev Alt Val 610 Asp Ala Leo Val Gly Leu 

1045 1050 ' .1055 

TTT GAC CAT ACC CAT CAC ACA CTT CAA ACA COG CTT CTT GAG ACT TAT 3630 
Pee Asp His Ser Asp His Tar Leo GJa Arg Arg Val Val Clo Tar Tyr 
1060 1066 1070 1075 

ATT CGC AGA TTA TAC CAG CCC TAC GTC GTT AAA GAT AGC CTG AGG ATG 9678 
fir Afg Arg Leo Tyr Glo Pro Tyr Val Val Lys Asp Ser VaJ Arg gel 

1080 1065 1090 

CAG TGGCACCGTTCTGGTCTTCTTGCTTCCTGG GAG TTC CTA GAG GAG 3726 
G)d Trp His Arg Ser Gly Leo Uo Ala Ser Trp Clo tot Leo Clo Clo 

1095 1100 1106 

CAT ATG GAA AGA AAA AAC ATT CGC TTA CAC CAT CCC GAC ACA TCT CAA 3774 
His Del Clo Arg Lys Asp lie Gly Leu Asp Asp Pro Asp Tbr Ser Clo 

1110 im 1120 

AAAGGATTGGTTGAGAAGCGTAGTAACAGA AAA TOG CGC GCT ATG GTT 
Lys Gly Leu Val Clo Lys Arg Ser Lys Arg Lys Trp Cly Ala Met Val 

1125 1130 1135 

ATA AIC AAA TCT TTG CAC TTT CTT CCA ACT AT A ATA ACT CCA OCA TTG 
lie He Lys Ser Leu Clo Pfce Leo Pro Ser lie He Ser Ala Ala Leo 
1140 1145 U50 1155 

AGA CAA ACA AAG CAC AAC GAC TAT CAA ACT CCC GGA OCT (XT TTA TCT 
Arg Glo Tbr Lys His Aso Asp Tyr Clo Tar Ala Cly Ala Pro Leu Ser 

1160 1165 1170 

COC AAT ATG ATG CAC AIT GCT ATT CTC GGC ATC AAC AAC CAG ATG ACT 
Cly Aso Met gel Bis lie Ala lie Val Gly He Aso Aso Glo Met Ser 

1175 1180 1185 

CTC CTT CAG GAC ACT GGG CAT GAA GAC CAA GCT CAG GAA AGA CTA AAC 4014 
Leo Leo Cla Asp Ser Cly Asp Glo Asp Clo Ala Glo Glu Arg Val Aso 

1190 1195 1200 

AAC TTG GCC AAA ATT CTT AAA CAG CAA CAA CTG ACT TCA AGC CTC TGT 4062 
Lys Leo Ala Lya lie Leo Lys Glo Clo Glo Val Ser Ser Ser Leu Cys 

1206 1210 1215 

TCT GCC GGT GTT GGT CTA ATC AGC TGT ATA AJT. CAG CGA GAT GAA GGA 4110 
Ser Ala Cly Val Gly Val He Ser Cys lie He Cio Arg Asp Clu Gly 
1220 1225 1230 1235 

CGA ACA CCC ATG AGA CAT TCT TTC CAT TCG TCG TTG GAG AAA CAG TAT 4158 
Arg Tar Pro Kel Arg His Ser Pae His Trp Ser Leo Clo Lys Clo Tyr 

1240 1245 12S0 

TAT CTA CAA GAGttGnGCTCCGTCATCTTCAA CCT CCT CTG TO ATT 4206 
Tyr Val Cio Glo Pro Leo Leu Arg His Leo Clo Pro. Pro Leo Ser He 

1255 1260 1265 

TAC CTT GAG TTG GAT AAG CTG AAA GGA TAC TCA AAT ATA CAA TAT ACC 4256 
Tyr Leo Cla Leu Asp Lys Leo Lys Cly Tyr Ser Aso He Clo Tyr Tar 

,1270 1275 1280 

CCT TCT CGA GAT CGT CAA TGG CAT CTG TAT ACT GTT ACA GAC AAG CCA 4304 
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35 36 
Pro Ser Arg Asp Arg Gin Trp His Leu Tyr Thr Val Tbr Asp Lys Pro 

1285 1290 1295 

GTG GCA ATC AAG AGG ATG TTC CTG AGA TCT CTT GTT CCA CAG GCT ACA 
Val Pro Ik lys Arg Met Phe Leo Arg Ser Leu Val Arg Gin Ala Tbr 
1300 1305 1310 1315 

ATG AAC GAT CCA TIT ATA TTG CAG CAA GGG CAG GAT AAG CAG CTT AGC 
Mel Aso Asp Gly Phe He Leu Gin Glo Gly CId Asp Lys GlD Leu Ser 

1320 1325 1330 

CAA ACA CTG ATC TOC ATG GOG TTT ACG ICG AAA TGT GTT CTG AGG TCT 
Gin Thr Leu He Ser Mel Ala Pbe Thr Ser Lyi Cys Val Lev Arg Ser 

1335 1340 1345 

TTG ATG GAT GCC ATG GAG GAA CTG GAA CTG AAT GCC CAT AAT GCT CCA 
Leo Mel Asp Ala Met Glu Clu Leu Glo Leo ton Ala His too Ala Ala 

1350 1355 1360 

ATC AAA CCA GAT CAC GCA CAT ATG TTT CTT TGC ATA TTG CGT GAG CAG 
Met Lys Pro Asp His Ala Hit Met Phe Leo Cys lie Leo Arg Glo Glo 

1365 1370 1375 

CAG ATA GAT CAT CTT CTC CCT TTC CCC AGG AGA CTT GAA GTG AAT OCG 
Glo He Asp Asp Leo Val Pro Pbe Pro Arg Arg Val Glo Val Asd Ala 
1380 1365 1390 1395 

GAG GAT GAA GAA ACT ACA GTT GAA ATG ATC TTA GAA GAA GCA GCA CCA 
Glo Asp Glo Glo Thr Thr Val Glo Mel lie Leu Glo Glo Ala Ala Arg 

MOO 1405 1410 

GAG ATA CAT AGA TCT CTT CGA GT6 AGA ATG CAT AGG TTG GGC CTG TGC 
Glu He His Arg Ser Val Gly Va) Arg Mel Mis Arg Leu Gly Val Cys 

1415 1420 1425 

GAG TGG GAA GTG CGG CTG TOG TTG GTG TCC TCT GGA CTG GCA TGT GGT 
Glo Trp G)u Val Arg Leo Trp Leu Val Ser Ser Gly Leo Ala Cys Gly 

1430 1435 1440 

GCT TGG AGC GTT GTG GTT CCA AAC GTG ACA GGC CGT ACA TGC ACT GTC 
Ala Trp Arg Val Va! Val Ala Aso Val Tbr Gly Arg Tbr Cys Tbr Val 

1445 1450 1455 

CAC ATA TAC CGA GAA GTT GAA ACT CCT GGA AGA AAC AGT TTA ATC TAC 
flls lie Tyr Arg Glo Val Glo Tbr Pro Gly Arg Aso Ser Leu He Tyr 
1460 1465 1470 1475 

CAC TCA ATA ACC AAG AAG CGA CCT TTG CAT GAA ACA CCA ATC AGT GAT 
His Ser lie Tbr Lys Lys Gly Pro Leo His Glo Thr Pro He Ser Asp 

1480 1485 1490 

CAA TAT AAC CCC CTC GGA TAT CTC GAC AGG CAA CGT TTA GCA GCA AGG 
Glo Tyr Lys Pro Leu Gly Tyr Leo Asp Arg Glo Arg Leo Ala Ala Arg 

1495 1500 1505 

AGG AGT AAC ACT ACT TAT TGC TAT CAC TTC CCG TTG CCA TTT GGG ACA 
Arg Ser Aso Tbr Tbr Tyr Cys Tyr Asp Pbe Pro Leu Ala Pbe Gly Tbr 

1510 1515 1520 

GCC TTG GAA CTC TTG TCC GCA TCA CAA CAC CCA GGA GTT AAG AAA CCA 
Ala Leo Glo Leo Leu Trp Ala Ser Glo His Pro Gly Val Lys Lys Pro 

1525 1530 1535 

TAT AAC CAT ACT CTC ATC AAT CTT AAA GAG CTT GTA TTC TCA AAA CCA 
Tyr Lys Asp Tbr Leo He Aso Val Lys Glu Leu Val Pbe Ser Lys Pro 
1540 1545 1550 1555 
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4448 



4496 



4544 



4640 



4736 



4784 



4832 



4880 



4928 



4976 



5024 



5072 
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cm oct tct to gct aca tct cw gat ctg ctt gaa aca cca cccgct 

Glo Gly Ser Ser Cly Tbr Ser Lei Asp Leo Val Gin Arg Pro Pro Cly * 

1560 1565 1570 

CTC AAC GAC TTT GGA ATG CTT GOC TOG TGC CTA GAT ATG ICC AOC CCA 
leu Asd Asp Pbe Gly He I Val Ala Trp Cys Uo Asp He I Ser Tbr Pro 

1575 1580 1585 

GAG TTT CCT ATG CCC CGG AAA CTT CTC CTG ATT GCG AAT GAT CTC ACC 
Glu Pbe Pro Uet Gly Arg Ly* Leo Uu Val lie Ala Asd Asp Val Tbr 

1590 1595 1600 

TTC AAA GCT GGT TCT TTT GGT CCT AGA GAG GAC GCG TTT TTC CTT GCT 
FN Lys Ala Gly Ser Pbe Gly Pro Arg Gin Asp Ala Pbe Pie Lei Ala 

1605 1610 1615 

CTT ACT CAA CTC GCT TCT GCC AAG AAG CTT CCC TTG AH TAC TTC GCA 
Val Tor CIu Uo Ala Cys Ala Lys Lys Lea Pro Leo lie Tyr Leo Ala 
1620 1625 1630 1635 

GCA AAT TCT GGT CCC CCA CTT GGG CTT GCT GAA GAA CTC AAA GCC TGC 
. Ala Asa Ser Gly Ala Arg Leo Gly Val Ala CIu Clo Val Lys Ala Cys 
1640 1645 1650 

TTC AAA CTT CGA TGG TCG GAT GAA ATT ICC CCT GAG AAT OCT TTT CAG 
Pbe Lys Val Gly Trp Ser Asp Glu He Sex Pro Glo Aso CJy Pbe CId 

1655 1660 1665 

TAT ATA TAC CTA AGC CCT GAA GAC CAC GAA AGG AIT GGA TCA TCT GTC 
Tyr He Tyr Leo Ser Pro Glo Asp flls Glo Arg He Gly Ser Ser Val 

1670 1675 1680 

ATT GCC CAT GAA GTA AAG CTC TCT ACT GGG GAA ACT AGG TCG CTG ATT 
lie Ala His Glu Val Lys Leu Ser Ser Gly CIu Tor Arg Trp Val He 

16*5 1690 1695 

GAT AGG ATC CTT GGC AAA CAA GAT GGT ATT GGT GTA GAG AAC TTA ACA 
Asp Tbr He Val Gly Lys Glo Asp Gly lie Gly Vil GJi Aso Leo Tbr 
1700 1705 1710 ins 

CGA ACT GGG GGC ATA COG GGT GCT TAC TCA AAG GCA TAC AAT CAA ACT 
Cry Ser Cly Ala tie Ara Gly Ala Tyr Ser Lys Ala Tyr Aso Glu Tbr 

1720 1725 1730 

nT ACT TTA ACC TTT CTT ACT GGA AGA ACG CTT OGA ATT GGT CCT TAT 
Pbe Tbr Leu Tbr Pbe Val Ser Gly Arg Tir Val Gly He Gly Ala Tyr 

1735 . 1740 1745 

CTT GCC CGC CTA GGT ATG CGG TGC ATA CAG AGA CTT GAT CAG COG ATC 
Leo Ala Arg Uo Gly Mel Arg Cys He Glo Arg Uo Asp Clo Pro lie 

1750 1755 1760 

ATC TTG ACT GGC TTC TCT ACA CTC AAC AAG TTA CTT CGC CGT GAG CTC 
lie Leo Tbr Cly Pbe Ser Tbr Leo Aso Lys Uo Let Cly Arg Glu Val 

1765 1770 1775 

TAT AGC TCT CAC ATG CAA CTG CCT GGC CCC AAA ATC ATG GCC ACA AAT 
Tyr Ser Ser His Mel Glo Leu Cly Gly Pro Lys lie Met Gly Tbr Aso 
1780 1785 1790 1795 

CCT CTT CTT CAT CTT ACA CTC TCA GAT GAT CTT GAA CGC CTA TCA GCA 
Cly Val Val His Leo Tir Vat Ser Asp Asp Uu Glo Cly Val Ser Ala 

1800 1805 1810 

An CTC AAC TGC CTC AGC TAC AH (XT (XT TAC CTG OCT GCT CCT Cn 
ile Leo Aso Trp Leu Ser Tyr He Pro Ala Tyr Val Cly Cly Pro Leu 
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39 40 
1815 1820 1825 

CCT GTT CTT GCC CCT TTA GAT CCA COG GAG AGA ATT GTG GAG TAT GTC " 5836 
Pro Val Uu Alt Fro Leu Asp Pro Fro CJu Afg He Val G!o Tyr Val 

1830 1835 1840 

CCA GAG AAC TCT TGC GAC CCA CGA GCG GCT ATA GCT GGG GTC AAA GAC 5984 
Fro G)u Asn Ser Cys Asp Pro Arg Ala AU Me Ala Cly Val Lys Asp 

1845 1850 1855 

AAT AOC GCT AAA TGC CTT GGA GGT ATX TTT GAT AAA MT AGT TTC ATT 5032 
Aso Tar Gly Lys Trp Leo Gly Gly He Pbe Asp Lys Asa Ser Pee Ha 
I860 1865 1870 1875 

GAG ACT CTT GAA GGC TCG GCA MSG ACG CTA GTG ACT CCT AGA GCC AAG 6080 
Glu Tbr Leo Gla Gly Trp Ala Arg Thr Vai Val Tar Gly Arg Alt Lys 

1880 1885 1890 

CTC GGG GCA ATA CCC GTT GGA GTT GTT GCA GTT GAG ACA CAG ACT GTC 6128 
Leu Gly Cly He Pro Val Cly Val Val Ala Val Glu Thr Gin Tir Val 

1895 1900 1905 

ATG CAG ATC ATC CCA GCC GAT CCT CGA CAG CTT GAC TCT CAT GAA AGA 6176 
Met Gin lie He Pro Ala Asp Pro Gly Gla Leu Asp Ser His Gla Arg 

1910 1915 1920 

GTG GTT CCG CAA GCA GGG CAA GTC TCG TTT CCT GAI TCA GCG GCC AAG 6224 
Val Val Pro Glo Ala Cly Glo Val Trp Pbe Pro Asp Ser Ala AU Lys 

1925 1930 1935 

ACT GCT CAA GCG CTT ATG GAT TTC AAC CGG GAA GAG CTT CCA TTG TTT 6272 
Tbr Ale Glo Ala Leu Met Asp Pbe Asa Arg Gla Gla Lea Pro Leu Pbe 
1940 1945 1950 1956 

ATC CTA GCG MC T(X AGA CGG TTT TCA GCT GGG CAG AGA CAT CTT TTC 6320 
lie Leo Ala Asa Trp Arg Gly Pbe Ser Gly Gly Gin Arg Asp lea Pbe 

1960 1965 1970 

GAA GGA ATA CTT CAG GCA GGT TCA ACT ATA CTA GAA AAT CTG AGA ACC 6368 
Glu Gly He Uu Glo Ala Gly Ser Thi He Val Glo As o Leu Arg Tbr 

1975 1980 1985 

TAT CGT CAG CCA GTG TTT GTG TAC ATC CCA ATG ATG GCA GAG CTC CGC 6416 
Tyr Arg Glo Fro Val Pbe Val Tyr lie Pro Met mm Gly Gl« Uu Arg 

1990 1995 2000 

GGT GGA GCG TGG GTT GTT GTT GAC ACC CAG ATA AAT TCG GAT TAT CTT 6464 
Gly Gly Ala Trp Vat Val Val Asp Ser Glo He Aso Ser Asp Tyr Val 

2005 2010 2015 

GAA ATG TAT GCT GAT GAA ACA GCT CGT GGA AAT GTG CTT GAG CCA GAA 6512 
Gla Mel Tyr Ala Asp Glo Tbr Ala Arg Cly Aso Val Uu Gla Pro Gla 
2020 2025 2030 2035 

GGG ACA ATA GAG ATA AAA TTT AGA ACA AAA CAG CTA TTA GAG TGC ATG 6560 
Gly Tbr He Gin He Lys Pbe Arg Thr Lys Glu Leo Leo Glo Cys tftet 

2040 2045 2050 

GGA AGC TTG GAC CAG AAG CTA ATC ACT CTG AAA GCA AAA CTG CAA GAT 6608 
Gly Arg leu Asp Gla Lys leu He Ser Uu Lys Ala Lys Lev Glo Asp 

2055 2060 2065 

GOC AAC CAA AGC GAC GCC TAT GCA AAC ATC GAG CTT CTC CAG CAA CAG 6656 
Ala Lys Gin Ser CJu Ala Tyr Ala Asa He Glu Lea Uo Glo Glo Gla 

2070 2075 2080 

ATT AAA GCC CGA GAG AAA CAG CTT TTA CCA GTT TAT ATC CAA ATC GCC 6704 



-733- 



s 

c 
a 
n 
n 
e 
d 



/ <22) *eaW7-14 3887 

0 41 42 

y lit Lys Alt Arg Gin Lys GId Leo Leu Pro Val Tyr lie Glo He AU 

2085 2090 2095 

Q ACC AAA TTT GCA GM CTT CAI GAC ACT TCC ATG AGA ATG GCT CCA AAG 6762 

0 Tbr Lys Pbe AJa GJo Leo His Asp Tbr Ser Met An Mel Ala Ala Lys 

4 2100 2105 2110 2115 

GGA GTG ATC AAA ACT GTT CTG GAA T0C ACC CGC TOG CGG TCC TTC TTC 6798 
Cly Val lie Lys Ser Vil Val Gla Tip Ser Gly Ser Ar* Ser Pee Pbe 

2120 2125 2130 

TAC AAA AAG CTC AAT AGG AGA ATC GCT GAG AGC TCT CTT CTG AAA AAC 6848 
Tyr Lys Lys leu Asa Arg Arg He Alt Glo Ser Ser Leu Val Lys Asd 

2135 2140 2145 

GTA AGA GAA GCA TCT GGA GAC AAC TTA GCA TAT AAA TCT TCA ATG CGT 6696 
Val Arg Glo Ala Ser Gly Asp Asa Leo Ala Tyr Lys Ser Ser Met Arg 

2150 215$ 2160 

CTG AU CAG GAT TGG TTC TGC AAC TCT GAT ATT GCA AAG GGG AAA GAA 6944 
Leo He Glo Asp Trp Pbe Cys Asa Ser Asp Ha Ala Lys Gly Lys Glo 

2165 2170 2175 

GAA GCT TGCACAGACGACCAACTGTTCTTTACATCG AAC GAC AAT GTT 6992 
Glo Ala Trp Tar Asp Asp Glo Val Fee Pbe Tbr Trp Lys Asp Asa Val 
2180 2185 2190 2195 

ACT AAC TAC GAC TTG AAG CTG AGC GAG TTC ACA GCG CAG AAA CTA CTG 7040 
Ser Asd Tyr Gla Leo Lys Uu Ser Glo Leo Arg Ala GId Lys Lea Leo 

2200 2205 2210 

AAC CAA CTT GCA GAC ATT GOG AAT TCC TCA GAT TTG CAA GCT CTG CCA . 7088 
Asa GId Leo Ala Glo lie Gly Aso Ser Ser Asp Leu Gla Ala Leu Pro 

2215 2220 2225 

CAA GGA CTT GCT AAT CTT CTA AAC AAG GTG GAG CCG TCG AAA AGA GAA 7136 
Glo Gly Leo Ala Aso Leo Leu Aso Lys Val Glo Pro Ser Lys Arg Glu 

2230 2235 2240 

GAG CTG GTG GCT GCT ATT OGA AAG GTC TTG GGT TGACIGATAT CGAAGACTTT 7189 
Glo Leu Val Ala Ala He Arg Lys Val Leo Gly. 

2245 2250 
AGCTTCTAAT CCAAGAAAGA TGGACATTTA AAGTTTGCTT GTGTCCGTTT GGATT6ATAA 7249 
TTATATATTT GTTGGTCACA CTTGTAAATG TTGTTGTAGC TTTGTCATTT CCGTATAAAC 7309 
AAATACGCAA TAATTCATTC AACAAAAAAA A 7340 
[0 1 0 81 BE#J#«t:22 ISM 

Em0&$ : 2254 <Mb£ : i>D-f X*X± (Arabtdopsls tballaoa) 



Mel Ala Gly Ser Val Asa Gly Asa Mis Ser Ala VaJ Gly Pre Gly lie 

1 5 10 .15 

Asa Tyr Glo Tbr Val Ser Gla Val Asp Glo Pae Cys Lys Ala Leu Arg 

20 25 30 

Gly Lys Arg Pro lie His Ser lie Lea He Ala Asa Asn Gly Net Ala 

35 . 40 . 45 

Alp Val Lys Pbe lie Arg Ser Val Arg Tbr Trp Ala Tyr Glo Tbr Pbe 

50 5$ 60 

Gly Tbr Glo. Lys Ala He Lea Leo Val Gly Met Ala Tbr Pro Glo Asp 
65 . 70 75 80 

Het Arg He Aso Ala Glo His He Arg He Ala Asp Gla Pbe Val Gli 
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43 44 
85 90 96 

Vat Pro G?y Gly Thr Aso Aso Aso Aso Tyr Ala Asd Val Glo Lett He ^ 

100 105 110 

VtK Glo Kei Ala €lo Val Thr Arg Val Asp Ma Val Trp Pro Gly Trp 

115 120 125 

Gly His Ala Ser Glo Asn Pro GJo Leu Pro Asp Ala Leu Asp Ala Lys 

130 135 140 

Gly lie He Pbe Leo Gly Pro Pro Ala Ser Ser Mel Ata Ala Led Gly 
145 150 155 160 

Asp Lys lie Gly Ser Ser Leo He Ala Glo Ala Ala Asp Val Pro Thr 

ICS 170 175 

Leu Pro Trp Ser Gly Ser His Val Lys lie Pro Pro Asd Ser Aso Leo 

160 185 100 

Val Thr lie Pro Glo Glu He Tyr Arg Glo Ala Cys Val Tyr Thr Thr 

195 200 205 

Glu Glo Ala He Ala Ser Cys Gla Val Val Gly Tyr Pro Ala Hel He 

210 215 220 

Lys Ala Ser Trp Gly Gly Gly Gly Lys Gly He Are Lys Val His Asd 
225 230 235 240 

Asp Asp Glu Val Arg Ala Leu Pbe Lys Glo Val Glo Gly Glo Val Pro 

245 250 255 

Gly Ser Pro lie Pbe He Met Lys Val Ala Ser Glo Ser Arg His Leo 

260 265 270 

Glu Val Glo Leo Leu Cys Asp Lys His Gly Aso Val Ser Ala Leo His 

275 280 285 

Ser Arg Asp Cys Ser Val Glo Arg Arg His Glo Lys He He Glu Glo 

290 295 300 

Gly Pro He Tbr Val Ala Pro Pro Glu Tbr Val Lys Lys Uu Glu Glo 
305 310 315 320 

Ala Ala Arg Arg Uu Ala Lys Ser Val Aso Tyr Val Gly Ala Ala Tbr 

325 330 335 

Val Glu Tyr Leo Tyr Ser Met Asp Tbr Gky Glu Tyr Tyr Poe Leu Glo 

340 345 350 

Leu Aso Pro Arg Uu Glo Val Glu His Pro Val Tbr Glo Trp He Ala 

355 360 365 

Glu He Asn Leo Pro Ala Ala Gin Val Ala Val Gly Met Gly He Pro 

370 375 380 

Leo Trp Glo lie Fro Glo lie Arg Arg Pbe Tyr Gly He Glu His Gly 
385 390 395 400 

Gly Gly Tyr Asp Ser Trp Arg Lys Tbr Ser Val Val Ala Pbe Pro Pbe 

405 410 415 

Asp Pbe Asp Lys Ala Glo Ser He Arg Pro Lys Gly His Cys Val Ala 

420 425 430 

Val Arg Val Tbr Ser Glu Asp Pro Asp Asp Cly pbe Lys Pro Tbr Ser 

435 440 445 

Gly Arg Val Glo Glu Leo Ser Pie Lys Ser Lys Fro Aso Val Trp Ala 

450 455 460 

Tyr Pbe Ser Val Lys Ser Gly CJy Gly He His Glo Pbe Ser Asp Ser 
465 470 176 480 

Glo Pbe Gly His Val pbe Ala Pbe Gly Glu Ser Arg Ala Leo Ala He 
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G 45 ' * ' 

/ 485 490 495 

^ Ala Asd iet Val Leo Cly Leo Lys Gto Ue Gin He Arg Cly Glu He ' 

ft 500 505 510 

Q Arg Tbr Asn Vi) Asp Tyr Thr lie Asp Uu Leu Bis Ala Ser Asp Tyr 

4 515 520 525 

Arg Asp Asn Lys He Els THr Cly Trp Leo Asp Ser Arg Tie Ala Ifel 

530 535 540 

Arg Val Arg Ala CJa Arg Pro Pro Trp Tyr Lea Ser Val Val Cly Ciy 
545 589 5S5 560 

Ala Leo Tyr Lys Ala Ser Ala Tbr Ser Ala Ala Val Val Ser Asp Tyr 

555 570 575 

Val Cly Tyr Leo Clu Lys Cly Glo Ue Pro Pro Lys His lie Ser Leo 

580 585 590 

Val His Ser Clo Val Ser Leu Ash lie Glo Cly Ser Lys Tyr Tir lie 

595 600 006 

Asp Val Val Arg Cly Cly Ser Cly Thr Tyr Arg Leo Arg Nel Asd Lys 

610 615 620 

Ser Glu Va! Val Ala Gla lie flls Tbr Leo Arg Asp Cly Cly Leo Leu 
625 630 635 640 

Het Clo Leo Asp Cly Lys Ser Bis Val lie Tyr Ala Clo Clo Clo Ala 

645 650 -655 

Ala Giy Thr Arg Leo Leo tie Asp Cly Arg Tbr Cys Leu Leo Clo Aso 

660 665 670 

Asp His Asp Pro Ser Lys Leo Mel Ala Clo Tbr Pro Cys Lys Leo Net 

675 680 685 

Arg Tyr Leo lie Ser Asp Aso Ser Aso lie Asp Ala Asp Tbr Pro Tyr 

690 695 700 

Ala Clo Val Clo Val Met Lys Het Cys Hei Pro Leo Uu Ser Pro Ala 
705 710 715 720 

Ser Cly Val lie flls Pbe Lys Met Ser Glo Giy Glo Ala Mel Clo Ala 

725 730 735 

Cly Glo Leo He Ala Aso Leu Asp Leo Asp Asp Pro Ser Ala Val Arg 

740 745 750 

Lys Ala Glu Pro Pbe His Cly Ser Pbe Pro Arg Leo Cly Leu Pro Tbr 

755 760 755 

Ala lie Ser Cly Arg Val His Clo Arg Cys Ala Ala Tbr Leo Aso Ala 

770 775 780 

Ala Arg Hei he Uu Ala Cly Tyr Clo His Lys Val Asp Clo Val Val 
785 790 795 800 

Clo Asp Uu Leo Aso Cys Uo Asp Ser Pro Clo Uu Pro Pie Leo Clo 

805 810 815 

Trp Glo Gin Cys Pbe Ala Vil Leo Ala Tbr Arg Leu Pra Lys Asa Uu 

820 825 830 

Arg Aso Het Leu Clu Ser Lys Tyr Arg Glo Pbe Glu Ser lie Ser. Arg 

835 840 845 

Aso Ser Uo Tbr Tbr Asp Pbe Pro Ala Lys Leu Leo Lys Giy lie Uo 

850 855 860 

Clo Ala His Uu Ser Ser Cys Asp Clu Lys Clu Arg Cly Ala Uo Clu 
865 870 875 880 

Arg Leo lie Glu Pro Uo Het Ser Leu Ala Lys Ser Tyr Glo Cly Cly 
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Arg GIo Ser His Ala Arg Val lie Yal His Ser Leo Pie GIo Clo Tyr ' 

900 905 910 

Leu Ser Vat Gin Glu Leu Pbe As© Asp Am Met Leo Ata Asp Val He 

W5 920 925 

Clo Arg Met Arg Gin Leu Tyr Lys iys Asp Leu Leu Lys lie Val Asp 

930 935 940 

lie Val Uu Ser His GIo Gly lie Lys Aso Lys Aso Lys Leo Val Leu 
945 950 955 960 

Arg Leo Met GIo Gin Leu Val Tyr fro Aso Pro Ala Ala Tyr Arg Asp 

965 970 975 

Lys Leu He Arg Phe Ser Tar Lev Asa Els Tar Aso Tyr Ser Glu Leu 

980 985 990 

Ala Leu Lys Ala Ser GJo Leu Leu Glu GIo Tbr Lys Uu Ser Glu Leo 

995 1000 1005 

Arg Ser Aso lie AJa Arg Ser Leu Ser Glu Leu Glu Mel Ptte Thr Glu 

1010 1015 1020 

Asp Gly Clu Asa Met Asp Tbr Pro Lys Arg Lys Ser AJa lie Asa Glu 
1025 1030 1035 1040 

Arg lie Glu Asp Uu Val Ser Ala Ser Uu Ala Val Glu Asp Ala Uu 

1045 1050 1055 

Vat Gly Leu Pbe Asp His Ser Asp His Tbr Leu GIo Arg Arg Yal Val 

1060 1065 1070 

Glu Tbr Tyr lie Arg Arg Leu Tyr GIo Pro Tyr Val Val Lys Asp Ser 

1075 1080 1085 

Val Arg Net GIo Trp His Arg Ser Gly Uu Uu Ala Ser Trp Glu Pie 

1090 1095 noo 

Leu Glu GIo His Mel Glu Arg Lys Aso He Gly Uu Asp Asp Pro Asp 
1105 1110 1115 1120 

Tbr Ser Glu Lys Gly Uu Val Glu Lys Arg Ser Lys Arg Lys Trp Gly 

1125 1130 1135 

Ala Met Val lie He Lys Ser Leu Gin Pbe Leu Pro Ser He lie Ser 

1140 1145 1150 

Ala Ala Leu Arg Glu Tbr Lys Bis Aso Asp Tyr Glu Tbr Ala Gly Ala 

1155 1160 1165 

Pro Lea Ser Gly Aso Met Met Bis He AU He Val Gly Ue Asa Aso 

1170 1175 1180 

GIo Mel Ser Leu Uu GIo Asp Ser Gly Asp Glu Asp GIo Ala GIo Glu 
1185 1190 1195 1200 

Arg Val Aso Lys Leu Ala Lys lie Leu Lys Glu GIo Glu Val Ser Ser 

1205 1210 1215 

Ser Leu Cys Ser Ala Gly Val Gly Val He Ser Cys He lie Gla Arg 

1220 1225 1230 

Asp Clu Gly Arg Tbr Pro Met Arg His Ser Pbe His Trp Ser Leu Glu 

1235 1240 1245 

Lys GIo Tyr Tyr Val Glu GIo Pro Leu Uu Arg His Uu Glu Pro Pro 

1250 1255 1260 

Uu Ser He Tyr Leu GJu Uu Asp Lys Leu Lys Gly Tyr Ser Asa He 
1265 1270 1275 1280 

GIo Tyr Tbr Pro Ser Arg Asp Arg GIo Trp His Uu Tyr Tbr Val Tbr 
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7 1285 1290 1235 

2 Asp in Pro Vtl Pro He Lys Arg Ket Pie Lei Arg Ser Leo Val Arg " 

ft 1300 1305 13i0 

g Clo Ala Thr Net Asa Asp Cly Pie He Lee Gla 61a €ly Glo Asp Lys 

4 1315 1320 1325 

Gla Uo Ser Clo Thr Leu He Ser Met Ala Phe Tbr Ser Lys Cys Val 

1330 1335 3340 

Leo Arg Ser lea Net Asp Ale Met Clo Clo Uu Gla Leo Aso Ala His 
1345 1350 1355 1360 

Aso Ala Ala Set Lya Pre Asp His Ala Bit Net Pbe Uo Cya lie Uo 

1365 1370 1375 

Arg Glu Clo Glo He Asp Asp Uo Val Pro Pbe fro Arg Arg Val Clo 

1380 1385 1390 

Val Aso Ala Clo Asp Clo Glu Tbr Tbr Val Clu Hcl lie Leo Clo Clo 

1395 1400 1405 

Ala Ala Arg Clo Me His Arg Ser Val Cly Vat Arg Mel His Arg Leu 

1410 1415 1420 

Cly Val Cys Glo Trp Glo Val Arg Leo Trp Uo Val Ser Ser Gly Leo 
1425 1430 . 1435 1440 

Ala Cys Cly Ala Trp Arg Vat Val Val Ala Aso Val Tar Gly Arg Thr 

1445 1450 1455 

Cys Tbr Vat fits lie Tyr Arg Clu Vat Glo Tor Pro Gly Arg Aso Ser 

1460 1465 1470 

Leo He Tyr His Ser He Tbr Lys Lys Cly Pro Leo His Glo Tbr Pro 

1475 1480 1485 

lie Ser Asp Clo Tyr Lys Pro Uo Cly Tyr Leo Asp Arg Glo Arg Leo 

1490 1495 1500 

Ala Ala Arg Arg Ser Aso Tbr Tbr Tyr Cys Tyr Asp Pbe Pro Leo Ala 
1505 1510 1515 1S20 

Pbe Gly Tbr Ala Uo Glo Leo Uo Trp Ala Ser Glo His Pro Gly Val 

1525 1530 1535 

Lys Lys Pro Tyr Lys Asp Tor Leo lie Aso Val Lys Glu Leo Val Pbe 

1540 1545 1550 

Ser Lys Pro Glo Cly Ser Ser Cly Tar Ser Leo Asp Leo Val Cto Arg 

1555 I860 1565 

Pro Pro Cly Leo Aso Asp Pbe Cly Met Val Ala Trp Cys Leo Asp Met 

1570 1575 1580 

Ser Tbr Pro Clo Pbe Pro Net Gly Arg Lys Ub Uo Val He Ala Aso 
1585 1590 .1595 1600 

Asp Val Tbr Pbe Lys Ala Cly Ser Pbe Gly Pro Arg Clo Asp Ala Pbe 

1606 1G10 1615 

Phc Leo Ala Val Thr Clo Leu Ala Cys Ala Lys Lys Uu Pro Uu He 

1620 1625 1630 

Tyr Leo All Ala Aso Ser Cly Ala Arg Leo Cly Vai Ala Gla Glo Val 

1635 1640 1645 

lys Ala Cys Pbe Lys VaJ Cly Trp Ser Asp Glo He Ser Pro Gla Aso 

1650 1655 1660 

Cly Pbe Clo Tyr He Tyr Leu Ser Pro Clo Asp His Ctu Arg He Gly 
1665 1670 1675 1680 

Ser Ser Vol He Ala His Clo Val Lys Leo Ser Ser Cly Glo Tbr Arg 
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1685 1690 1695 

Trp Val He Asp Tbr He Vat Gly Lys Glu Asp Gly He Gly Val Glu" 

1700 1705 1710 

Aso Lee Thr Gly Ser Giy Ala He Ala Gly Ala Tyr Ser Lys Ala Tyr 

1715 1720 1725 

Aso Glu Tar Pbe Thr Leu Tbr Pee Val Ser Gly Are Thr Val Gly lie 

1730 1735 1740 

Gly Ala Tyr Leo Ala Arg Leu Gly llel Arg Cys lie Gin Arg Lea Asp 
1745 1750 1755 1760 

Gin Pro He He Leu Tbr Gly Pae Ser Tar Leo Aso Lys Leo Leo Gly 

1765 1770 1775 

Aig Glu Val Tyr Ser Ser His Mel Gto Leo Gly Gly Pro Lys lie tfel 

1780 1785 1790 

Gly Tbr Aso Gly Val Vsl His Leu Tbr Val Ser Asp Asp Lea Glu GJy 

1795 1800 1805 

Val Ser Ala He Leu Aso Trp Leu Ser Tyr He Pro Ala Tyr Val Gly 

1810 1815 1820 

Gly Pro Leu Pro Val Leu Ala Pro Leu Asp Pro Pro Glu Arg lie Val 
1825 1830 1835 1840 

Glu Tyr Val Pro Glu Aso Ser Cys Asp Pro Arg Ala Ala He Ala Gly 

1845 1850 1855 

Val Lys Asp Aso Tbr Gly Lys Trp Leu Gly Gly He Phe Asp Lys Aso 

1860 1865 1870 

Ser Pbe He Glo Thr Leo Glu Gly Trp Ala Arg Tbr Val Val Tbr Gly 

1875 1880 1885 

Arg Ala Lys Leo Gly Gly lie Pro Val Gly Val Vat Ala Val Gto Tbr 

1890 1895 1900 

Glo Tbr Val Met Gla lie He Pro Ala Asp Pro Gly Gin Leu Asp Ser 
1905 1910 1915 1920 

His Glu Arg Vai Val Pro Glo Ala Gty Glo Val Trp Pbe Pro Asp Ser 

1925 1930 1935 

Ale Ala Lys Tbr Ala Glo Ala Leu tfel Asp Fbe Aso Arg Glo Glo Leu 

1940 1945 1950 

Fro Leu Phe He Leo Ala Aso Trp Arg Gly Pbe Ser Gly Gly Glo Arg 

1955 1960 1965 

Asp Uu Pbe Glo Gly He Leu Glo Ala Gly Ser Tar He Val Glo Aso 

1970 1975 1980 

Leu Arg Tbr Tyr Arg Glo Pro Val Pbe Vol Tyr lie Pro Itet Net Gly 
1985 1990 . 1995 2000 

Glu Leu Arg Gly Gly Ala Trp Val Val Val Asp Ser Gin He Aso Ser 

2005 2010 2015 

Asp Tyr Val Glo Net Tyr Ala Asp Glu Tbr Ala Arg Gly Aso Val Leo 

2020 2025 2030 

Glu Pro Glu Gly Thr He Glu He Lys Phe Arg Thr Lys Glo Leo Leo 

2035 2040 2045 

Glu Cys Mel Gly Arg Leo Asp Glo Lys Leu He Ser Led Lys Ala Lys 

2050 2055 2060 

Leu Glo Asp Ala Lys Glo Ser Glo Ala Tyr Ala Aso He Glo Leo Leo 
2065 2070 2075 2080 

Glo Glo Glo He Lys Ala Arg Glu Lys Glo Leo Leo pro Val Tyr He 
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53 5* 
2085 2090 2095 

CId He Ala Tfar Lys Pie Ala Glu lea Els Asp Tar Ser Met Arg Mel " 

2100 2105 2110 

Ala Ala lys Gly Val Ue Lys Ser Val Val CI a Tn> Ser Gly Ser Arg 

2115 2120 2125 

Ser Pbe Phe Tyr Lys Lys Leo Asn Arg Arg Me Ala Clu Ser Ser Leo 

2130 2L35 2140 

Val Lys Aso Val Arg Clu Ala Ser Gly Asp Asa Leu AJa Tyr Lys Ser 
2145 2150 2155 2160 

Ser Mel Arg Leu He €[o Asp Tip P6e Cw Asa Ser Asp lie Ala lys 

2185 2170 2175 

Gly Lys Giu Glo AU Trp tar Asp Asp Gla Val Pbe Pbe Tbr Trp Lys 

2180 2185 2190 

Asp Asa Yal Ser Asa Tyr Clu Leo lys Leo Ser Glo Lea Arg Ala Gla 

2195 2200 22(3 

Lys Leu Leu Aso Gto Leu Ala Glu lie Gly Asa Ser Ser Asp Lea Glo 

2210 2215 2220 

Ala Leo Pro Glo Gly Leo Ala Aso Leo Leo Asa Lys Val Glo Pro Ser 
2225 £230 . 2235 2240 

Lys Arg GJo Glu Leu Val Ala Ala Ue Arg Lys Val leu Gly 
2245 2250 2254 
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